


THE LATEST IN METHODS, MATERIALS 
AND EQUIPMENT AWAITS YOU—at the 


1936 CONVENTION AND 
ROAD SHOW 


AMERICAN ROAD BUILDERS’ ASSOCIATION 
CLEVELAND, OHIO, JANUARY 20-24, 1936 


FEATURES OF CONVENTION Construction to be carried on under economi- 
Continuation of an adequate highway program. cally sound principles of the contract system. 
Federal Aid for the construction of roads and ALL BRANCHES OF INDUSTRY 


streets. 
Use of highway revenues for highway pur- REPRESENTED 
poses (no diversion of gasoline tax and mo- City Officials Division 


Use of established governmental administra- Educational Division 
tive agencies (Bureau of Public Roads; Engineers and Officials Division 
States; Counties; Cities). Highway Contractors Division 
Highway legislation, Federal and State. Manufacturers Division 
Highway Safety. Pan-American Division 


| 
tor vehicle license funds). County Highway Officials Division | 


Don't Miss the ‘‘Old Fashioned’’ Road Show! 


This year’s big Road Show will point the way for 1936. give you new facts, new ideas, and new enthusiasm. 

It will have exhibits of all modern equipment, all new It is the time to get new information and to meet old 

methods and all new types of materials. It will be the friends. Make your reservations now. Cleveland hotel 

“World’s Fair” of the Road Business. The demand for facilities are excellent, but reservations are coming in 

exhibit space is absolutely unprecedented, and the ex- rapidly. 

hibits promise to be better than in any previous year. Bring the ladies. An interesting program of entertain- 
No one can afford to miss this year’s big show. It will ment has been prepared for them. 


All Road Builders’ Roads Lead to Cleveland 
January 20, 21, 22, 23 and 24 
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"WAY DOWN EAST 











N NEW ENGLAND, for instance, where 

highway maintenance and snow re- 
moval is a township responsibility and 
therefore a large number of separate and 
different authorities select tractor equip- 
ment, the preponderance of Cletrac 
crawler tractors is significant. 


They know what snow is” ’way down East” 
—and they know that Cletrac controlled 
differential steering (power on both tracks 


The biggest road show ever held. All the Cletrac models, with snow 
removal equipment and other new and important highway equipment. 


.. they know CL 
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at all times), Cletrac electric starting, 
Cletrac precompressed buffer spring (takes 
shocks both ways), and Cletrac snow plow 
mountings are highly important features 
which keep the tractor on the job, and pre- 
vent damages to tractor and equipment. 


Cletrac EN, 22 drawbar h. p. is the first 
wholly satisfactory tractor for sidewalk 
use. It is only 42 inches wide overall and 
cleans clean at 4!/2 m. p. h. 

7 5 7 


See Cletrac at the Road Show — Cleveland— 
January 20th to 24th inclusive. 


Cletrac 


Crawler Tractors 
Built To Endure 
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TIMEWASTERS 


Look Out for This One: 


If butter is a cent and a quarter a pound, how 
much butter can you buy for 26 cents? Miss Barbara 
Dwyer, City Engineer’s Office, Port Jervis, N. Y. 


And for This One, Too: 


P. L. Brockway, city engineer of Wichita, Kans., 
along with a lot of others, wrote about the “Squawkie” 
problem, which is explained below. Mr. Brockway 
submitted a problem of his own, too: “How many 
cubic feet of earth in a hole 3’ 4” wide, 12’ 72” 
deep and 18’ 2” long?” Go to it, boys, but look out 
for the trees; you’re in the forest now. 


The Bewildered Engineer: 

A locomotive engineer spots two cars on the horns 
of a “Y” but gets the car intended for Factory A, 
which is located on one horn of the Y, in front of 
Factory B, which is on the other horn, and vice versa. 
The stem of the Y, or the stub, will accommodate 
either one car or the locomotive, but no more. The 
problem is to get the cars into proper position. The 
engineer scratched his head and did some figuring. He 
solved the problem finally. Can you? Try it with 
buttons or coins (if you have any). Contributed by 
Stanley Strine, Marion, O., via Bob Clark. 


Thanks to the Brothers: 

A whole regiment of gentlemen rushed to our assist- 
ance when they read our call of distress (we didn’t 
really mean it to be that) in November Timewasters, 
and now we have at hand a considerable variety of 
solutions and methods of solutions for the Tin Box 
problem. Thanks, all of you, the correct solution is 
1.666666666667, etc. 


The phonograph problem was a catchy one, of course. 
The needle remains more or less still while the record 
revolves, with the consequence that it moves, in this 
problem, a distance of § inches horizontally. QED. 

The Grecian farmer boys, as very many of our 
readers have pointed out to us, simply traded horses 
for the race. It was then to the interest of the rider 
to get there first. Takes a little thought, though, which 
is not so abundant as to require plowing under by the 
AAA or any other organization. 

Russell Chatfield gobbles up Mr. Bevan’s problem of 
finding the value of a unit angle so that 5 angles are 
numerically their own sines, and chips in with even 
a harder one. Coming soon! 


A Merry Christmas and a Happy New Year. 
WA 
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Here’s STRENGTH to move the heaviest drifts 
... and SPEED to beat a storm! 


HEN the trucks rumble out at the 

sound of the snow alarm, watch the 
smooth, fast work of the FRINK “SNO- 
PLOWS.” They are a match for any 
storm and will remove traffic packed 
snow as cleanly as that freshly fallen. 
Following are some of the reasons why 
so many cities, counties and states prefer 
FRINK “SNO-PLOWS”: Push Easier... 
Absence of Side Thrust . . . Self Ballast- 
ing... Bevels the Side Banks... Will Not 


Wedge... Will Not Buckle... Light Yet 
Rugged ... No Unsprung Weight .. . 
Safest at High Speed . .. Nose Ice Plate 
. . « Adjustments Without Tools .. . 
Quickly Attached and Detached . . . Inter- 
changeable With One Way Blade Type. 
There’s a FRINK “SNO-PLOW” for 
every size motor truck and every snow 
condition. Our new catalog will help you 
select the type of plow best suited to your 
conditions. Write for it to day. 


Carl H. Frink 


MANUFACTURER 


CLAYTON ° 


DAVENPORT BEsSLER Corp., Davenport, lowa 


THOUSAND ISLANDS ° 


_Frink Sno-Piows of Can., Ltd., Toronto, Ont., Canada 


NEW YORK 





When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49 
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15 x 5.5-foot concrete box section sewer on Dixon Street ready for pouring. 


48-inch reinforced concrete pipe on South Fourth 
Street. 


Designing and Construction Costs of Storm 
Sewer in Allentown, Pa. 


By Earle W. Meckley 
City Engineer 


HE city of Allentown, Pa., built in 1934 storm 

water sewers which form a part of a system de- 

signed for the 19th Ward, a new addition to the 
city. These were selected for immediate construction 
so as to obtain the relocation and reconstruction of State 
Highway No. 153 by the State, and also eliminate the 
flooding of certain streets and residential properties in 
the ward. 

Trout creek flows from east to west across this part 
of the city, with a steep hillside 500 to 600 feet high on 
its south bank. The channel is quite steep for two miles 
or more, then rapidly flattens out; at which point it 
crosses Chapel Road, runs parallel and close to Trout 
St. for about 1,200 ft., then crosses South 4th St. (for- 
merly called Philadelphia Pike), then swings south 
across Dixon St. and again west. As a part of the work 
herein described, the section paralleling Trout St. was 
relocated in that street and enclosed in a box sewer, 
which makes a flatter bend than did the creek, crosses 
South 4th St. and Dixon St., and discharges into the 


old channel. 
Trout creek is normally a quiet, shallow stream, but 


after a heavy storm rises quickly and flows rapidly down. 


to the flat land referred to, where the streets had been 
subject to washouts with every heavy rain and the prop- 
erties flooded at frequent intervals. The resulting traf- 
fic tie-ups and property damage were increased by the 
discharge from a small tributary from the south which 
paralleled the Philadelphia Pike. The new construction 
takes care of this by carrying the flow in a reinforced 


concrete pipe sewer. 


In addition to constructing these sewers, the channel 
of Trout creek has been lowered and widened for 1,500 
ft. east of the trunk sewer as an SERB project. 


Designing the Sewers 


In studying the problems of the sewer capacity 
needed, existing bridges and culverts through which 
the streams passed were measured for their waterway 
areas and their maximum discharges computed. Be- 
ginning with one on Albert St., where the east end of 
the box sewer was to be located, and progressing down 
stream, the calculated discharges were: 292 cfs, 411 
cfs, 591 cfs, 680 cfs, 516 cfs, and finally a railroad cul- 
vert of three concrete arches with a combined capacity 
of 2131 cfs. All except the last had insufficient water- 
ways in time of floods and had been chiefly responsible 
for the flooding. 

To eliminate these flood conditions, and also the con- 
struction of an indefinite number of small bridges or 
culverts of adequate waterway area at every street cross- 
ing of Trout Creek, it was decided to build a trunk sewer 
having its flow line about 2.5 ft. lower than the existing 
creek bed. Another factor that made the trunk sewer 
necessary was the location of the creek in Trout St. 
east of So. 4th St.; for the development of the street 
would eventually mean the encasement of the stream 
in a sewer. The box-section type was selected because 
of limited head room between the finished street grades 
and the sewer flow lines. 

Because of the cost involved, only 825 ft. of box 
sewer was built; but this eliminated three of the small 








STORM SEWER DESIGN—19TH WARD 
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STREAM STUDY 
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Seo = 3 => Ro i > 3 Rs §& 
S88 §85 2 > os 3 é ee ee 
TROUT CREEK STUDY $82 S$*§ Yy S33 3 : gs 3s gs PS, gk 
, ges sf Re fF BH Ff § OSE CURE OSS ae EF, 
n = 0.035—Open Channel age AR SG Ss 8S & a, & RY £G Ua XG 
from To 
Source A 6250 170 2.70 3.5 30 30 1.38 672 0.5 464 1.05 
A B 3700 60 1.62 3.0 21 51 .90 569 1241 0.5 559 1.93 
B C (S. Albert) 4100 60 1.46 4.0 17 68 71 650 1891 0.5 671 2.95 
> D (S. 5th St.) 2240 26.7 1.19 4.0 9 77 -63 509 2400 0.5 756 3.75 
D E 2370 22.5 0.95 3.8 10 87 .57 249 2649 0.5 755 4.14 
E F 1270 9.9 0.70 3.0 7 94 .53 10 2659 0.5 705 4.15 
SO. 4TH ST. SEWER 
(Conc. Pipe) n = 0.013 
Summit to Normandy Av. ......... 15 2.20 120 120 0.5 
Normandy Ave. to Pt. 550 ft. North yd 7.5 22 0.4 15.4 2.17 120 0.5 132 30” 
550 ft. North to Mountain Road. 6.25 22 0.5 15.9 2.12 120 0.5 129 a 
Mountain Rd. to Ester St. ........ $50 6.25 22 0.3 16.2 2.10 25 145 0.5 154 36” 
2 Oe ere 300 5.0 21 0.2 16.4 2.08 8 153 0.5 161 36” 
ri. tk eee 420 5.5 22 0.3 16.7 2.06 5 158 0.5 164 36” 
Troy St. to Emaus Ave. .......... 450 5.5 22 0.3 17.0 2.04 8 166 0.5 171 36” 
Emaus Ave. to Cooper St. ......... 500 3.25 19 0.4 17.4 2.01 9 175 0.5 179 42” 
Cooper St. to Mason St. .......... 350 3.0 19 0.3 17.7 1.99 5 180 0.5 181 42” 
Mason St. to Bristol St. .......... 600 0.5 10 1.0 18.7 1.92 7 187 0.5 187 48” 
Bristol St. to Trunk Sewer ........ 140 0.5 1 188 188 48” 


























sharp bends and 


radii. 
A stream study 
the discharge of 


equation I= 


fall, and T=Tim 
curve has been in 


conc, 
pipe 
pipe 
pipe 


reinf. 
conc. 
conc. 
conc. 


1s 55’ 
48” reinf. 
42” reinf. 
36” reinf. 
36” 
43° 
30” 
24” 
20” 
15” 
Std. 
Std. 


reinf, conc. pipe 
reinf. conc. pipe 
reinf. conc. pipe 


Std. type “A” 30” inl 


Std. type “G” inlet. . 
12” 


15” 


12” 
15” 
18” 
24” 
bad 
Channel excavation 

Extra earth excavatio 
Rock excavation 





Sheeting left in place 
6” tile underdrain... 
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existant bridges, simplified the spanning of the creek 
by the new highway, and, in providing considerable 
change of alignment, enabled the removal of some 


with long tangents and connecting curves of large 


the proper size of box-section sewer to be used at 
each of them. The computations for this work were 
based on a l-year frequency curve, based on the 


55 
T+10 


sewer design and has proved satisfactory, in that, 


Extra concrete Class 1, 
Extra concrete Class 3, 


Std. concrete sidewalk 


turns, and provided a water course 


sheet was then made up, to calculate 
Trout Creek at various points and 


, in which, I=Intensity of rain- 


e of concentration, in minutes. This 
use here for a number of years for 


COST OF CONSTRUCTION 


The itemized costs of the completed project areas follow: 
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TOTAL COST OF PROJECT COMPLETE 


Unir & Cost 
825.00 lin. ft. @ $33.68 
701.90 lin. ft. @ 8.93 
874.60 lin. ft. @ 6.52 

1,634.30 lin. ft. @ 5.21 
257.80 lin. ft. @ 5.53 
792.40 lin. ft. @ 4.54 
369.60 lin. ft. @ 3.62 

24.00 lin. ft. @ 2.56 
42.00 lin. ft. @ 2.15 
444.00 lin. ft. @ 1.31 
18 @ 65.00 
3 @ 50.00 
1 @ 425.00 

1 @ 55.00 
31 @ 55.00 
6 @ 55.00 
+ @ 2.00 
2 @ 3.00 
1 @ 16.00 
949.00 lin. ft. @ 97 
89.00 lin. ft. @ 1.21 
15.00 lin. ft. @ 1.54 
116.00 lin. ft. @ 2.42 
28.00 lin. ft. @ 3.46 
567.00 cu. yd. @ 75 
30.46 cu. yd. @ 2.00 
379.30 cu. yd. @ 5.00 
49.35 cu. yd.@ 15.00 
20.10 cu. yd. @ 9.00 
2.23M.ftBM@ 35.00 
950.00 lin. ft. @ 40 
9,921.10 lin. ft. @ 55 
6,961.00 sq. ft. @ 18 











during two floods which have occurred in recent years 
(Aug., 1933 and July, 1935) which were as severe 
as any since the flood of 1902 (the worst in Allentown’s 
history of 50 years or more) and not far from the 1902 
record, every sewer in the city functioned properly; 
only one flooded condition was attributable to sewer 
trouble, and this was because of a blocked inlet grate 
on a flat grade. 

The rainfall prior to the 1935 flood is shown on the 
graph in figure 4. However, the ground was thorough- 
ly saturated from heavy rainfalls in the preceding 
week, and consequently the run-off was greater than 
normal. The gauge from which this graph was plotted 
was not in the Trout Creek area, but at a point about 
five miles north, so there is a possibility that the rain- 
fall in the sewerage area might have been greater 
than shown; the manner in which some other streams 


Tora Cost 
$27,786.00 
6,267.97 
5,702.39 
8,514.70 
1,425.63 
3,597.50 
1,337.95 
61.44 
90.30 
581.64 
1,170.00 
150.00 
425.00 
55.00 
1,705.00 
330.00 
8.00 
6.00 
16.00 
920.53 
107.69 
23.10 
280.72 
96.88 
425.25 
60.92 
1,896.50 
740.25 
180.90 
78.05 
383.60 
5,456.61 
1,252.98 


$71,134.50 
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in the area rose to flood heights so rapidly would tend to 
bear out this conclusion. 

As will be seen from the study sheet, a run-off of 756 
cfs is obtained for the design of the box-section, using 
the l-year curve and a 0.50 run-off coefficient. For a 
100% run-off, using the rational method and the 1-year 
curve as in the stream study, Q = AIC = 2400 x .63 
x 1.0 = 1,512 cfs. 

Using McMath’s formula, Q = cr (s) %? (A) %8; 
in which cr = 3.39 (suburban), a discharge of 1,715 
cfs is obtained. In this formula, s = slope; A = area 
in acres. 

From the Penn’a. Dept. of Waterways run-off sheets, 
based upon maximum flood discharges in the State, a 
discharge of 1725 cfs is given as the maximum ex- 
pected run-off. 

Because of the fact that the 19th Ward is now only 
partially developed and the remaining terrain in Salis- 
bury Twsp. but sparsely settled, and the possibility that 
both of these areas in the near future might become 
built up, it was thought wise to design the sewer for the 
100% run-off figure of the rational method. Another 
reason for so doing was the fact that the drainage area 
run-off could not be computed as accurately as when 
divided into city blocks, and the grades established. 
Inasmuch as the 100% run-off discharge compares fav- 
orably with the maximum expected run-off, it was used 
for the design. 

The final design data and hydraulic elements for the 
box section sewer are as follows: 

Size, 15’-0” x 5’-6” 
Slope—.0085 
Coeff. of roughness, “‘n”=.013 
Area, total—79.19 sq. ft. 
Area, 6” from top—72.44 sq. ft. 
A 72.44 
Hydr. Rad. 6” from top, ——- = ——- = 2.96 
P 24.46 
Velocity filled to 6” from top (Kutter) = 21.80 ft. per 
sec. 
Discharge Q = AV = 72.44 x 21.80 = 1,579.19 cfs. 

During the flood of July 9, 1935, the sewer was filled 
to a depth of 3 ft. and carried away all of the water 
without any difficulty; here again it might be empha- 
sized that this was the worst flood for 33 years. The 
velocity of the flow at the intake end of the sewer for 
this flood was 17.6 ft. per sec., the filled area 42.72 sq. 
ft. and the discharge 752 cfs. Fortunately the widening 
and deepening of the channel was so far advanced when 
this flood came that no land along this channel was in- 
undated, as had formerly occurred. 

The box-section was designed to carry the live load 
stresses developed by 20-ton trucks, including impact 
where there was but slight earth fill on the sewer, and 
the earth fill but no impact where the fill occurred to 
any extent. 












































Standard section of box sewer. 












Intake end of Trout Creek trunk sewer. 


The trunk sewer having been designed, the branch 
line sizes were computed as shown on the study sheet. 
This line is of the average design—the l-year frequency 
curve being used again, and a run-off coefficient of 0.50 
throughout. 

An interesting feature of this line is an interceptor 
grate and discharge line in a special manhole. This 
manhole functions in the normal manner with the ex- 
ception of the interceptor grate and the 12” outlet 
therefrom. The purpose of this grate is to supply the 
residents on So. 5th St. (the old State Highway) with 
the spring water that they had always used for washing, 
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Rainfall chart for two days prior to flood of July 9th. 


etc. inasmuch as there is no city water supply for them 
at the present time. Formerly, a small stream ran under 
the old highway, and down So. 5th St. in the rear of 
the homes on the west side of the street, and to maintain 
this flow, the interceptor was built. Under normal con- 
ditions, the spring water coming down the mountain 
side on the east of the highway enters the manhole, 
flows through the grate and thus keeps the stream sup- 
plied; but with the advent of a severe storm, the sur- 
plus water entering the manhole is carried down the 
main sewer; only the discharge of the 12” pipe flowing 
in the stream channel, thus preventing washouts and 
overflowing of the stream. 

As with the trunk sewer, no trouble was encountered 
with the functioning of the branch lines due to the July 
flood, for at no time was there a flooded condition at any 
spot along the new highway. 

In the near future, it is proposed to build another 
line up So. 5th to Emaus Ave. and this will eliminate 
practically the only remaining flooded street conditions 
of any consequence in this area. 

The box section sewer was started on April 11, 1934 
and was entirely completed by October 2, 1934. 

The branch lines were started on May 9, 1934 and 
the work completed December 15, 1934. This work com- 
prised sewers, inlets and some curbing. The balance of 
the contract, which consisted of curbing and sidewalk 
work only, was stopped during the winter months, but 
work was resumed this spring to complete the entire 
contract. This was done by July 22, 1935. 

















Left, an asphalt sidewalk on Boston Commons. Right, constructing a sidewalk along a 4-lane highway. Illustration shows the 
need for a walkway and also the simple equipment required for construction. 
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Sidewalks and Safety: Details of Construction 


By Bernard E. Gray 
Chief Highway Engineer, The Asphalt Institute 


ECENTLY there has been much attention directed 
R to the matter of sidewalks adjacent to.rural high- 
ways, primarily because of the increasing num- 
ber of fatalities to pedestrians, which in 1934 totalled 
15,950. During this same year, there was a total of 
337,810 accidents involving pedestrians, and while it is 
true that the larger part were in towns and cities, all too 
many injuries and deaths occurred on the roads outside 
of urban limits. The bold step taken in Massachusetts 
of providing a thousand miles of sidewalks adjacent to 
its state highways has forcefully brought home to engi- 
neers and public alike the fact that foot travel on a 
highway is hazardous, that the only real safe way is to 
separate the two kinds of traffic, and that sidewalks are 
required to accomplish this end. 
But what kind of a sidewalk? What are the loads on 
a sidewalk; how wide should they be; how thick; of 
what material, etc.? Back in the bicycle days when the 
League of American Wheelmen was talking to Legisla- 
tures, a considerable mileage of cycle paths were built 
in the eastern states, and if memory serves correctly 
they were rarely over two feet in width. They were well 
graded, surfaced with fine stone or gravel, and set back 
from the roadway some six to ten feet. While road traffic 
was not so hazardous in those days, the smooth hard 
surface of the cycle path attracted pedestrian traffic in 
preference to walking on the road. It would seem then 
that the first need is to provide a reasonably smooth 
hard surface apart from the pavement, and to vary the 
width and thickness in accordance with local conditions. 
This means only a two foot wide footpath in some in- 
stances, with gravel or stone, or a bituminous treated 
soil surface, while in other locations a regular sidewalk 
four feet wide and of substantial character may be re- 
quired. 


Service History 


The various combinations of asphalt lend themselves 
very well to this varying traffic condition, and particu- 
larly in regard to the work now being done by the sev- 
eral work relief agencies. 

Asphalt sidewalks are not an innovation. They have 


been in successful use for half a century at least. A few 
of the present-day successful examples are cited: 
The Commons—Boston, Massachusetts. 
Lincoln Park—Chicago, Illinois. 
City streets—Jackson, Tennessee. 
City streets—Manchester, New Hampshire. 
Park walks—New York City. 
City streets—Mason City, Iowa. 
Cornell University—Ithaca, New York. 
White Plains, New York. 
Wisconsin State Highways. 


Design of Asphalt Sidewalks 


The Asphalt Institute has recently completed a sur- 
vey of sidewalk practice, receiving comments from city 
engineers in over 150 different municipalities. These 
comments have been very illuminating, ranging all the 
way from unfamiliarity with asphalt sidewalk construc- 
tion, through criticism of results, up to complete satis- 
faction with pavements having long service history. The 
criticism has been of particular value in bringing out 
the difficulties encountered and pointing definitely to the 
need for adjusting design to the type of traffic found. 

The most common criticism was to the effect that 
asphalt surfaces dried out and cracked because of in- 
sufficient traffic to keep the surface alive. One engineer 
pointed out that this cracking had occurred within a 
year or two after construction of the sidewalk, although 
the sidewalk was used for twenty years thereafter in 
this condition without much further deterioration. The 
second criticism was that asphalt sidewalks were moved 
out of place by tree roots, this of course being limited 
to areas where trees are found along city streets. Such 
criticism, however, would apply to any type of sidewalk 
regardless of composition and is capable of remedy only 
by periodic reconstruction. 

A third criticism was to the effect that certain side- 
walks had been heaved out of place by either moisture 
or frost, but analysis of design showed in each case that 
the foundation course did not exceed 2% inches and 
that the subsoil was either clay or adobe. In no case 
where the foundation was four inches compacted depth 
or more had there been any movement of harmful char- 
acter. 
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For the first criticism it is true that a sheet asphalt 
surface laid in accordance with specifications for heavy 
duty streets would undoubtedly dry out and crack with- 
in a very few years because this type is designed to 
utilize the kneading action of tires, and the amount and 
kind of asphalt employed is specified with this definite 
reaction in mind. Sheet asphalt sidewalks may be made 
quite satisfactory by using a softer asphalt cement and 
a greater quantity of it. The ordinary sheet asphalt 
specifications should be modified by substituting a pene- 
tration of somewhere between 60 and 100, the ordinary 
85-100 penetration binder asphalt being satisfactory 
for the purpose. The per cent of asphalt should be in- 
creased approximately 114 per cent over that used in 
adjacent city streets or else a seal coat of liquid asphalt 
and sand should be applied. Some comment has been 
made that this will result in a soft pavement which 
might bleed, but so long as a minimum stability of even 
900 is had, such occurrence is quite unlikely. In any 
event, the application of approximately five to eight 
pounds per square yard of clean coarse sand during the 
final rolling will absolutely obviate any such develop- 
* ment, while underneath the pavement will keep elastic. 

The consensus of opinion favored the various coarse 
aggregate mixes, the reason being that a heavy film of 
asphalt of somewhat softer consistency is used, whether 
it is a penetration type or a cold-mix of some sort. Tak- 
ing into consideration the present requirements in con- 
struction, especially in cities, it is probable that some 
sort of premix is to be preferred. If the city has its own 
municipal plant, either a sheet asphalt or an asphaltic 
concrete, modified as outlined above, will be found sat- 
isfactory. If the material is purchased from a contrac- 
tor, it is probable that a cold premix material will be 
most desirable. 

The foundation may be of stone, slag, cinders or 
gravel, watered and bound in place, and the thickness 
of wearing course should be somewhere between 1% 
and 2 inches. A compacted thickness of 134 inches seems 
to be the one most used, and sufficient depth thus is had 
to take care of any minor variations in the subgrade. 
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Fig. City Street Section with Curb 











Fig. Residential Street Section with Curb 
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Sketches by the author of typical sections. These are from a 
forthcoming manual on the subject of asphalt sidewalk 
construction. 
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‘Foot Path Details, Wisconsin Highway Commission. Quantities 
per square yard are: Torpedo sand, 20 Ibs.; bitumen 11% gals.; 
gravel, .0694 c. y.; cinders, .1389 c. y. 


Furthermore, in using relief labor, cold-mix material 
can be handled to advantage because of more time for 
raking and compacting before set-up occurs. In addi- 
tion, the bookkeeping is simplified as the usual practice 
is to buy the premixed material delivered on the site of 
the work at a fixed price per ton. Where good quality 
cinders are available, these make a very satisfactory 
foundation, and the cost seldom exceeds $1.00 to $1.25 
per cubic yard, which makes them about the cheapest 
type of foundation to be had for city work. The com- 
pacted thickness rarely needs to be over four inches re- 
gardless of the kind of aggregate. Care should be taken 
to have a uniform quality, and raking of the material 
as it is placed will remove the oversized particles, so 
that uniformity is obtained. As a general procedure, it 
is desirable to have the base course extend from four to 
six inches outside of the asphalt wearing course. The 
earth shoulders can then be backfilled followed by seed- 
ing to grass where the sidewalk is in locations where 
this grass strip is possible. Where the sidewalk goes 
completely to the curb, the curb of course takes care of 
the lateral support. 

Another type of surface for hand labor operations is 
the asphalt penetration macadam, in which case the 
wearing course should be approximately two inches in 
depth, thoroughly compacted by rolling, and followed 
by penetration with hot asphalt cement, a heavy naptha 
cutback asphalt or a quick breaking emulsified asphalt. 
Asphalt Institute Specifications cover this type of con- 
struction, except that the application of the asphalt will 
be made usually by hand pouring, or by manual spray 
nozzles. 

For the least expensive surface and which is ap- 
plicable to many roadway paths along rural highways, 
surface treatments may be employed. The foundation is 
prepared in the same manner as for the various types of 
road surfaces and the asphalt treatment can be made 
either by hand pouring or by a hose from the pressure 
distributor. The rate of application should be the same 
as for a highway, and the principal difference will be in 
the character of cover aggregate. Invariably the final 
sea] should be of a coarse sand so as to obtain a smooth, 
dense, waterproof surface. 


The width of sidewalks will vary according to the 
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location. For most rural locations and outlying city 
streets, four feet is ample and this undoubtedly will 
cover the majority of situations. For the downtown city 
streets, the width will be as traffic demands. There are 
certain rural locations, however, where foot traffic is 
very light and where a surface of two feet will be ample. 
Even with this reduced width pedestrians will be in- 
duced to stay on the sidewalk where otherwise they will 
continue to be a hazard on the highway. 

One editor, in a recent comment on the Massachusetts’ 
program, stated that but few states would be able to 
undertake such a complete development, both because of 
lack of funds and more sparsely settled areas. This is 
quite true, but also it is true that for these other situa- 
tions a much smaller expenditure will suffice. The prin- 
cipal need is to provide a flat, clear space apart from 
the road surface which may be used by the pedestrian 
in safety. If only a dirt surface, it will suffice for part 
of the year, and for the rainy seasons, light stabilization 
with aggregates or asphaltic materials employed as an 
admixture will provide adequate surfaces for the very 
light traffic locations. The quantities involved: are not 
large; for a three foot walk and an application of one 
gallon per square yard for soil stabilization, the total 
would be less than $300 a mile. 

Crown 

The sidewalk should slope toward the road surface, 
whether a curb is used or not, and the usual amount is 
3% inch to the foot. The only exception is for parks, 
where the crown is made each way from the center of 
the walk, although the rate is the same. This is some- 
what greater than for a road surface, but it is desirable 
to have the surface drained very rapidly. The same 
crown applies to the earth shoulder as to the sidewalk 
surface itself. 

As in road design, the selection of type of surface 
should be made in view of the traffic requirements. All 
too often there has been overdesign in sidewalks, and the 
high cost has led to their omission as a part of the high- 
way development, with consequent loss of life to the 
pedestrian. After all, the matter cannot be dismissed 
with the statement that sidewalks cost too much, be- 
cause it is the duty of the engineer to provide the neces- 
sary facilities and to work out a design which will come 
within the funds available. There is no point in placing 
a 2” premix top if a surface treatment at one third the 
cost will do the work, nor in doing anything but placing 
a totally untreated surface if that will suffice. But there 
are many miles of streets and highways where sub- 
stantial foot traffic is found, and in such cases a side- 
walk or footpath would appear in order, to a much 
greater extent than exists at present. 





Does Snow Removal Pay? 


No survey has been made to determine the increased 
return from the gasoline tax, or the increase in local 
business through open winter roads. I believe there is 
a material return due to winter maintenance, which 
keeps the roads open for normal business plus the in- 
creasing use due to winter sports in New Hampshire. 
We endeavor to plow the snow as far from the travelled 
way as possible, so that in melting, the water will run 
in the ditches. This materially reduces our spring main- 
tenance work, especially on the surface-freated gravel 
roads.—F.. E. Everett, Commissioner, New Hampshire 
State Highway Department. 

Does snow removal pay? It is impossible to answer 
this question in dollars and cents. I do not think there 
is any doubt that it does pay, but the benefits are so far- 
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reaching and intangible that I see no way to reduce 
them to figures.—2. H. Baldock, State Highway Engi- 
neer, Oregon. 

We have no figures to show how much more gasoline 
tax we received on account of the roads being plowed, 
since snow removal in this State started gradually and 
has increased each year. There is no question but what 
snow removal pays, as there is a large amount of travel 
during the winter and the towns plow about 2904 miles 
of State Aid roads on which the State pays 50 per cent of 
the cost. This is in addition to the 1000 miles plowed by 
the State last winter—A. EZ. Sargent, Commissioner, 
Vermont Department of Highways. 

Snow removal, in my opinion, pays some slight re- 
turns in lowered maintenance costs, saving culverts 
filling up and overflowing road beds. Increased busi- 
ness is a small factor and varies with density of popula- 
tion the roads serve.—Howard C. Sword, County Engi- 
neer, Richland Co., Ohio. 

I have no definite opinion of the dollars and cents 
returns from snow removal, but I do know that it pays 
simply to get the water off the roads, to say nothing 
about helping business conditions. 

If DuPage County did not remove the snow we 
would not have jobs very long. We clear all of our roads, 
beginning with the state highways and working through 
to the secondary roads. The doctors and undertakers 
know that we will take care of any emergency and we 
try to open the roads for funerals, to cemeteries, and 
where there is sickness. I believe snow removal is one 
of the best services for any community.—Zugene F. 
Yates, Superintendent of Highways, DuPage County, 
Illinois. 

We do not have any definite way of knowing what 
effect snow removal has on spring maintenance costs, 
as no particular difference has been noted on streets 
where we removed snow as compared to those where we 
do not remove snow. 

There is no doubt that it does increase business and 
improves the feelings of our citizens where streets are 
kept open and free from accumulation of snow and slush. 
We only remove snow from the principal thorough- 
fares and business streets, but do plow snow to curb line 
on principal residential streets during heavy snows or 
drifts. Many requests are received to remove snow 
from additional streets, which have to be denied due to 
lack of funds, equipment, and man power. 

During the year 1934, 1620 hours of labor was re- 
quired in the removal of 2122 cu. yds. of snow at a 
cost of $1,766. This work was done on approximately 5 
miles of principal business streets. Approximately the 
same amount will be done this year. We do plow side- 
walks after snow of one inch or more because the public 
demands this service; however, we are not supposed to 
give this service, as there is a City ordinance requiring 
property owners to remove snow from walks which has 
never been enforced.—Lewis M. Wrenn, City Engineer, 
Pontiac, Mich. 

Snow removal pays us big returns at present. We haul 
all snow from the business district, making room for 
parking autos and traveling. 

We plow all streets used by traveling public, thereby 
making people use their autos all winter. 

Business men are anxious to have snow removed and 
want speedy service. 

Maintenance in spring is lowered, but is increased 
during the winter due to plowing the snow in the gutter 
line and thaws will not flow to catch basins.—John H. 
Barth, City Engineer, La Crosse, Wis. 
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Elevation of pump pit and intake pipe, showing method of making repairs. 


Ingenious* Repairing of a Waterworks Intake 


By J. H. Fewell 
(Superintendent, Jackson, Miss., Water Dept.) 


eT 


1935 (the exact date is not known), 
the thirty-inch intake main that 
supplies water from Pearl river to the 
low-lift station of the Jackson, Miss., wa- 
ter works broke. This intake was well 
screened, and when fish and eels began to 
give trouble by clogging the motor- 
driven centrifugal pumps an investiga- 
tion was made and disclosed the fact that 
the intake main had broken very close to 
a flange (shown at A in the drawing) 
just outside the river bank, and had 
dropped to the bottom of the river, leav- 
ing a 7-inch opening at the top of the 
pipe, through which the fish and eels had entered. 
Plans were made immediately for making repairs 
without interrupting service. Six creosoted piles were 
driven, three on each side of the pipe, near the extreme 
end, to support steel I-beams, from which two 1% inch 
U-bolts were suspended to hold the pipe permanently 
when it had been brought back into position by chain 
hoists, which were suspended from a temporary struc- 
ture erected on top of the I-beams. 

When the pipe and screens were back in position, re- 
pair was made by under-water work, the water here 
being about 11 feet deep. There being no diver or 
diver’s equipment available, two divers’ helmets were 
improvised. Small galvanized trash cans, large enough 
to go inverted over the heads of the men, were so placed 
and tied down to their belts. Clips were soldered to the 
inside and outside of each can so that a 3 inch hose 
could be passed through them down the outside and up 


A SOME time during the summer of 





*The editors, not Mr. Fewell, are responsible for this title. 





The Author 


to the top on the inside; which hose ex- 
tended to a platform above the work and 
was connected to a good automobile 
pump, which furnished air to the inside 
of the can. Weights were attached to the 
men’s belts to hold them down. After 
some experimenting, we found the men 
could remain under water comfortably 
for ten minutes or more. 

After the pipe with its screens had 
been lifted into its original position, the 
broken flange was removed, and an espe- 
cially designed cast-iron split sleeve was 
lowered into place with the lip hooked 
over the good flange, the two halves were 
bolted together with 1% inch bolts, and the opening be- 
tween sleeve and pipe was calked with lead wool. 


The other sketch shows the piping layout in the 
circular pit of the low-lift pumping station, which is 
an interesting bit of successful engineering and, as far 
as information at hand goes, is the smallest space in 
which four 4 m.g.d. pumps of such size can be installed. 
Standard cast iron fittings were used throughout. We 
do not think the plan could very well be improved on, 
as almost any piece of the work could be replaced with- 
out interfering with the operation of the other pumps, 
which operate against a head of 70 feet. A similar one 
has been built in Tokio, Japan, which was copied from 
this plan by two Japanese engineers who came to this 
country to inspect the layout. 

One of the advantages of this installation is its abil- 
ity to blow the entire seventeen hundred feet of pipe 
line back to the river by opening the 20-inch valve lo- 
cated above the six-way cross. Two of these pumps were 
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Plan and elevation of circular pump pit. Also plan of screened intake pipe. 


installed in 1914 and the third in 1925, leaving room 
for the fourth and larger, if necessary in the future. 

Owing to the small space and circular construction, 
it was quite a problem to work out a plan that would 
accommodate the four pumps and leave room enough 


to remove the rotors from the motors, which is some- 
times necessary. How well we succeeded is shown by 
the years of successful operation without one minute’s 
interruption. Quite a number of engineers have visited 
our plant and been much impressed with the layout. 





A Finisher for Large Tunnels 


In building the metropolitan water system between 
the Boulder Dam and Los Angeles, construction of the 
invert in the large tunnels called for mechanical finish- 
ing and vibration of the concrete. This necessitated a 
type of finishing machine not previously available, but 
a variation from a standard road finisher was developed 
for the purpose and three such machines now are in use 
on this work by Thompson-Starrett Company, the Bar- 
rett-Hilp and Macco Corporation, and the Griffiths 
Company. One of these machines is equipped with elec- 
tric vibratory motors on the front screed together with 
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This machine vibrates and finishes tunnels 





an independent motor generator set for furnishing the 
current. 

The machine illustrated in the photograph is set for 
20 ft. width, the screed having a negative crown of 17” 
and being entirely supported by the machine itself by 
means of cradles so that no portion of this weight rests 
on the forms. 

The design of the conduit was such that within short 
intervals there was necessity for changing the width of 
the machine from 20 ft. to 28 ft. and this was accom- 
plished by telescopic members in the machine itself so 
that this change might be made in approximately two 
hours. The screed remained the same and the additional 
width was roughly finished by a strike- 
off plate, which carried a shoe which cut, 
in this additional width of concrete, a 
keyway to bond it to the wall of the tun- 
nel to be built later. 

The power plant and driving mecha- 
nism was the same as used in the standard 
Jaeger-Lakewood road finisher, with the 
structural changes necessary to accom- 
plish construction results in accordance 
with the specifications. Very satisfactory 
results have been obtained with this fin- 
isher, although exceptionally harsh, dry 
concrete was used. 
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Cleaning Streets Where It Does Snow 


By George C. Stanley 
City Engineer and Superintendent of Streets, Burlington, Vt. 


ITH us who live in the northern section of Ver- 

W mont there is no question whether snow removal 

pays or not. It would be impossible for traffic 

and business to continue during the winter months with- 
out snow removal. 

The average snowfall per 
year in Burlington, accord- 
ing to the United States 
Weather Bureau station in 
this city (which record cov- 
ers a period of fifty-one 
years), is 66.3 inches. Our 
snowfall for the winter 
1934-1935 was 75.1 inches. 

Our snow removal costs 
average about twenty-five 
per cent as high as our nor- 
mal maintenance cost for 
paving. It is our opinion that the removal of snow and 
ice, which prevents the forming of ruts which in turn 
cause serious damage to the lower type pavements, espe- 
cially when chains are used on the tires, helps to lower 
the spring maintenance cost on our streets and pave- 
ments. Prompt snow removal always tends to increase 
local business. 

We have been requested by numerous property own- 
ers living in unaccepted streets (private developments 
not deeded to the city) to plow their streets after each 
storm. This request has always been granted, although 
it is the opinion of the city attorney that the expenditure 
of tax money on privately developed streets not deeded 
to the city is unlawful. The street commissioners feel 
that there is a moral obligation to the people living on 
streets developed privately because their taxes go into 
the city treasury regardless of whether the street is ac- 
cepted by the city or not. 

The city has sixty-three miles of streets all of which 
are plowed after every storm when the snowfall is two 
inches or more. We also plow all sidewalks, starting the 
plows at 4:00 A. M. and taking ap- 
proximately four to five hours to 
complete the entire sidewalk system, 
which included approximately 120 
miles of sidewalk, a large percentage 
of which are paved. Any storm of less 
than two inches in depth is not plowed 
but the abutting property owners are 
obliged to clear their own walks 
within a reasonable time after the 
snow ceases to fall. All street plows 
start plowing as soon as the depth has 
reached two inches, no matter what 
time of day or night this may be, and 
continue their work until the job is 
completed. 

The city is situated on a side hill 
overlooking Lake Champlain. It starts 
from the shore of the lake at an eleva- 
tion above sea level of approximately 
ninety-six feet, and the streets run- 
ning easterly from this point have 
grades varying from 3 or 4 per cent 
up to as high as 17 or 18 per cent, 





What snow does to Burlington's streets 





George C. Stanley 


and have a total rise in elevation of about 274 feet at 
the University of Vermont campus, which is approxi- 
mately twelve blocks east of Lake Champlain or ap- 
proximately one mile. With such steep grades you can 
readily see that we would have considerable trouble 
during icy times, especially 
at intersections where traf- 
fic is controlled by stop-and- 
go signals. 

In order to avoid acci- 
dents during the icy period 
and after sleet storms, we 
use calcium chloride mixed 
with our sand for light coat- 
ings at all important inter- 
sections and all traffic light 
intersections. We also use 
rock salt mixed with sand 
for the same purpose and have found both of them very 
effective. We use a “Handy Sandy” sand spreader for 
spreading the mixture, but also do considerable hand 
work, as one machine will not cover our mileage fast 
enough. 

We also have inaugurated a system for sanding our 
sidewalks and cross walks which has met with ready ap- 
proval by the public and which we feel has been very 
satisfactory. We have built one hundred wooden boxes 
which hold approximately one cubic yard each. These 
boxes are made water-tight and are filled with sand 
which has been thoroughly dried by running it through 
our asphalt plant rotary drier. A quantity of this sand 
is stored for additional supply after the boxes have been 
filled and a smal] truck inspects the boxes every day dur- 
ing the icy times and replenishes the sand as it is used 
from the boxes. The sand in these boxes is not only used 
by city employees for the main walks and cross walks, 
but the Street Department encourages the citizens to 
form the habit of using this sand for sanding their own 
sidewalks in front of their property and for sanding 
any private walks or driveways on 
their premises. Very often we see 
people drive up to one of these boxes 
and fill a pail or basket with sand and 
drive away to his home. This service 
is very much appreciated and costs 
very little comparatively. 

Our snow removal equipment in- 
cludes one Sargent V Type tractor 
plow, one Ross heavy-duty truck 
plow mounted on a seven-ton White 
truck, one heavy-duty truck-type Good 
Roads blade plow mounted on a two- 
ton International truck, one Baker 
blade plow mounted on a three-ton 
Reo truck, one Good Roads blade plow 
mounted on a two-ton Dodge truck, 
one Handy Sandy, 12 V-type horse- 
drawn wooden plows for plowing side- 
walks. 

We also rent additional truck equip- 
ment for hauling snow from the busi- 
ness streets. All snow hauled off the 
streets is loaded by hand into the 
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trucks and dumped into Lake Champlain. We have 
never added a snow loader to our equipment because of 
the great number of men available during the winter 
months who are out of work or on the charity rolls. I 
would much prefer a snow loader and know that it would 
be far cheaper for us than employing hand labor, but 
the unemployment situation has seemed to overbalance 
the amount of money that might be saved by using 
equipment. 


Oiling and Retread Surfacing 

in California 

It has been evident during the past few years that 
funds would not be sufficient to provide for reconstruc- 
tion of the older pavement surfaces on California high- 
ways before a considerable mileage became so broken 
and rough as to seriously inconvenience traffic. With 
this problem in mind, considerable study has been given 
to the development of a comparatively thin type of sur- 
facing, at a reasonably small cost, which would serve 
to smooth up and seal broken surfaces and at the same 
time have stability and carrying power. 

For this purpose the so-called “retread” surface, as 
finally developed, is used, consisting of an application 
of from 100 to 125 pounds of 114” to 34”, or 1” to 14” 
crushed rock, depending on the thickness desired, road- 
mixed with 0.5 to 0.7 gallon of the mixing type of 
emulsified asphalt per square yard of surface. This 
application is bladed into place and rolled. After the 
mix has set, key rock, 14” to 14”, is spread at the rate 
of from 10 to 20 pounds per square yard and the sur- 
face rolled and broomed until the voids are filled and 
any excess uniformly distributed. As the second ap- 
plication, penetration type emulsion is spread at the 
rate of from 0.2 to 0.3 gallon per square yard and im- 
mediately covered with fine screenings, 34” to No. 10 
mesh, at the rate of 10 to 18 pounds per square yard and 
the surface broomed and rolled. Before the next appli- 
cation, the surface is checked for ruts or other irregu- 
larities and necessary smoothing taken care of by patch- 
ing. The third application is not made until the work 
has been completed and under traffic for several days. 


For the third application the surface is thoroughly 
cleaned with power brooms and a penetration type emul- 
sion is spread at the rate of 0.2 to 0.3 gallon per square 
yard of surface and immediately covered with fine 
screenings at the rate of 8 to 12 pounds per square yard. 
As soon as the screenings have set sufficiently in the 
emulsified asphalt, the surface is broomed to distribute 
them evenly and rolled with an 8-ton roller. 

The cost of this type of work varies from $4,000 to 
$5,000 per mile for a course of 144” to 114” compacted 
thickness. 

Moisture which reaches the subgrade and impairs 
the bearing power of the soil is the great enemy of the 
bituminous macadam or oil treated type of surface. In 
order to ascertain if leakage occurs in a given section 
of road, permeability tests are made. Whenever such 
tests show that the oil surface takes up water to any 
appreciable extent, the surface is sealed, using the MC3 
cut-back asphalt or emulsified asphalt at a rate of 0.2 
gallon per square yard of surface and screening with 
10 pounds of sand per square yard. Where the surface 
is of open coarse texture, the treatment is varied to 
provide one-quarter gallon of asphaltic road oil, either 
hot or emulsified, contatining 90-95 per cent of 80° 
penetration asphalt, screened with 25 pounds of rock 
screenings per square yard and rolled. 
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In addition to the application of oil as a dust pallia- 
tive, about 300 miles of State highway has been mixed 
or remixed. The mix type of treatment requires from 
one gallon to one and one-half gallons of 60-70 or 70-80 
per cent asphaltic oil. This type of work is more adapta- 
ble to the desert and similar dry areas where the native 
material is suitable. An oil cake from two to four inches. 
in thickness is produced, which, with a light seal coat, 
provides a smooth, dustless surface of a more enduring 
character than the dust oil application. 

The above information is from the report of the Divi- 
sion of Highways of California. 


Not “Slippery When Wet” 


Eprror, Pustic Works Macazine, 
Dear Sir: 

I note an article in the Pusric. Worxs for November, 1935, 
entitled “This Road Slippery When Wet,” by Samuel Eckels, 
former chief engineer of the Pennsylvania Department of High- 
ways and now chairman of the Allegheny County Authority. 

While I am sure that Mr. Eckels in writing this article was 
concerned primarily with the matter of pointing out the re- 
sponsibility upon highway administrators to so carry on main- 
tenance work that warning signs “Slippery When Wet” might 
be eliminated, there is the inference that the way to obtain a’ 
non-skid surface is to use tar. ile I am sure that this was not 
the intent and, as the article as a whole is excellent (as would 
be expected from a man of Mr. Eckels’ long experience) I am 
taking the opportunity to supplement his comment with a brief 
discussion of this subject. 

Several years ago, when in one of the western states, the writer 
attended a meeting of engineers when this same matter of safety 
was being discussed, and the state engineer told the assembled 
division engineers that the presence of a sign on a state highway, 
“Slippery When Wet,” was not so much a warning to the public 
as it was an admission by the state engineers that they did not 
know how to make a road that would not be slippery under such 
conditions. He further stated rather pointedly that he expected to 
see such signs removed and that the road surfaces would be of 
a texture equally able to give satisfactory traction when wet as 
when dry. With Mr. Eckels and with this western engineer there 
can be no disagreement that it is the duty of a highway admin- 
istrator to see that, except for conditions of ice and snow beyond 
control, there shall be no need for such warning signs. I agree 
further with Mr. Eckels in regard to the old fallacy that asphalt 
and tar cannot be used in the construction of. the same road; and 
while he comments on the use of tar on an old asphalt pavement, 
it might equally well have been the use of asphalt upon an old 
tar road with equally satisfactory results. The important point to 
be stressed is the correct relation between the aggregate and the 
bituminous material employed, rather than the bituminous ma- 
terial itself. 

Professor Moyer of the Iowa State College has brought out 
so completely the fact that asphalt pavements may have the very 
highest coefficients of friction, that it is hardly needful to go 
into this aspect of the matter. The amount and kind of traffic 
should also be taken into consideration, for it has an important 
bearing on the matter of granular surfaces. For example, a re- 
treatment on a macadam road having only 500 vehicles per day 
could be accomplished with approximately 1/3 gallon of bitu- 
minous material and 25 pounds of aggregate, whereas if this 
retreatment were to be done upon a road having 2,500 vehicles a 
day the 1/3 gallon application should be covered with 35 to 40 
pounds of aggregate because the increased volume of traffic tends 
to make the bituminous material cover a greater area, whereas 
under fairly light traffic a somewhat greater quantity is required 
to hold the aggregate in place. 

Another important consideration is the rate of curing of the 
bituminous material. With the high speed traffic of today, it 
is essential that as soon as the aggregate is rolled into place, the 
curing of the bituminous material shall be sufficiently fast to 
retain the aggregate so that it will not whip off the road surface. 
This again calls for an evaluation of traffic volume and the 
proper size of aggregate to meet a given condition. The coarser 
the aggregate, the more rapid the curing and the higher the 
viscosity required. It is for this reason that the rapid curing 
asphalts have been so successful for this purpose. 

The foregoing is not written in any spirit of criticism of the 
article, but rather to emphasize the fact that the non-skid surfaces 
may be obtained just as readily by the use of appropriate grades 
of asphaltic material as by the use of tar, which fact has been 
thoroughly brought out by research studies. 

Very truly yours, 
BERNARD E. GRAY, 
Chief Highway Engineer. 
THE ASPHALT INSTITUTE. 
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SUMNER W. HUME 


It is with deep sadness and grief that we announce 
the death of Sumner W. Hume, who passed away Sun- 
day, November 17th. 

Mr. Hume was the president of this organization 
from 1910 until his retirement a few years ago because 
of a weakening of the heart which finally carried him 
away, in his 76th year. 

His experience in the publishing field began in 1888, 
when he joined the staff of “Power.” Mr. Horace M. 
Swetland, the publisher of that journal, said that Mr. 
Hume was a born salesman. In a remarkably short 
time he began to bring in orders, and in a few years 
he was made a vice-president and western manager 
with offices in Chicago. He sold advertising from Minne- 
apolis to Pittsburgh and was recognized by the adver- 
tising fraternity of that time as a star salesman. 

After he became president of PuBLIC Works he at- 
tended all conventions of organizations concerned with 
public improvements and was well known by the most 
important advertisers in that field in all parts of the 
country. He will be remembered by them as an earnest 
and affable salesman. 

He possessed the happy faculty of making friends 
and few men in the publishing field were so widely 
known as he among both the advertising managers and 
the manufacturers themselves. He was a good mixer— 
always at home in any crowd. He was famous for his 
funny stories; he never forgot a good one and was able 
to tell one to fit almost any occasion. 

He was big hearted, generous, and emotional; noth- 
ing within his power was too good, or too much trouble, 
for his family and his friends. . 

His chief diversion was fishing and he was an adept 
at angling for game fish. For more than twenty years 
he spent a month of each year fishing in the Northern 
Wisconsin lakes, and in later years in certain Canadian 
lakes where he caught his share (or more) of “muskies,” 
the tigers of fresh water fish. It was a real delight for 
him to surprise his friends by sending them a “‘musky” 
weighing from 15 to 30 lbs., so carefully packed with 
ice and moss that it was fresh and sweet when delivered. 

To us who were intimately associated with Mr. Hume, 
in both business and social life, his place will never be 
filled. 


DEK - i 
Lesson for Engineers From the Depression 


“T trust that out of the PWA and the semi-constitu- 
tional activities carried out under other series of initials 
the engineer has learned something of the necessity 
for advance planning of public works, of the necessity 
for sound economics as well as sound technique, and 
of the advantages and disadvantages which might re- 
sult from a Federal Public Works Department.” Thus 
Carey H. Brown, superintendent of engineering of the 
Kodak works, to the Rochester Engineer Society. 

The wise man learns more from adversity than from 
prosperity, and it is to be hoped that the engineering 
profession will prove their wisdom in this respect. They 








certainly have had plenty of adversity to learn from. 


Take only the matter of advance planning. Three 
years ago PusLic Works urged public officials to pre- 
pare at once plans for needed public work, complete 
with detail plans and specifications; but a large part 
of the delay in starting PWA work was due to the 
failure of officials, for weeks and months after the offer 
came, to present complete plans and estimates in their 
requests for funds. 

There may not again be just such a need for ready- 
prepared plans, but others will arise. A common one 
is a sudden demand by city council that the city engi- 
neer prepare plans for a certain project to be presented 
at the next meeting. To prepare adequate, carefully 
considered plans in that time may be impossible. But 
if the engineer has not already prepared such plans in 
anticipation of such demand, he has the alternative of 
presenting half-baked plans or pleading for more time. 
Too often he chooses the former for fear the latter will 
be considered a confession of lack of ability. But if 
not lack of ability, it is frequently lack of prudent 
foresight and preparation. 





Geography in Engineering 

Engineers learn more from the experience of other 
engineers than from their own—or at least they should, 
for the former is so vastly more comprehensive. But that 
does not involve blind copying of methods. Because a 
Maine water superintendent puts his mains 7 feet under 
ground to prevent freezing, or a New York sewage 
works collects gas from the digestion tank to use in 
heating said tank in winter, is no argument for Florida 
to do the same. And an asphalt paving mixture that 
is best for Canada would give poor service in a warm 
climate, and vice versa. Reference to the last will be 
found in this issue; to the effect of temperature on 
sewage treatment in our next one. 
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Rainfall Records for Planning Storm Sewers 


Based on a Study of Twenty-eight Thousand Records of Storms During 
Thirty-three Years 


purpose of removing rainfall, calculation of the 

size must be based upon the amount of rainfall 
to be removed. There are three major considerations: 
Ist, what frequency class of rainfall is to be removed— 
the maximum ever to be expected, or those expected 
once in two, five or ten years, or other intervals; 2nd, 
the probable rate of rainfall of that class during 5 min., 
10 min., etc., periods; 3rd, the percentage of such rains 
flowing off immediately. 

The all-time rainfall may be approximately double 
the maximum occurring at 5-year intervals; andthe 
latter 25% to 50% more than the 2-year maximums. 
To build the capacity needed for the first class would 
involve a capital cost, a considerable part of which 
would render no return for fifty to one hundred years, 
the interest on which would pay for the damages caused 
by flooding of streets and properties several times be- 


A S STORM sewers and drains are provided for the 


cause of gorged sewers. Without discussing this point 
further it may be said that it is a more or less common 
practice to provide for the maximum storms to be ex- 
pected at ten-year intervals (or rather, ten times in 
100 years—no class of storms recur at uniform inter- 
vals). Special conditions may of course give reasons 
for adopting shorter or longer intervals in a given case. 
The run-off percentage, also, is a problem in itself. 
This article will deal only with rainfall rates. 
Estimation of rainfall rates must, it is thought, be 
based upon records of past rainfalls. The common prac- 
tice has been to use records taken in or near the city in 
question; but ‘many recent researches have demon- 
strated that, as a basis for the design of improvement 
works, conclusions respecting the probable intensity 
and frequency of rainfall in a given area are far safer 
and more economical if drawn from a study of the oc- 
currences at many stations than if drawn from 25- or 


Maximum Rates of Precipitation at Individual Stations, Through the Year 1933 
Precipitation in Inches During Number of Minutes Stated 


Station 5 10 15 
PORt RAINE a5 civic sks cwirenseews 1.06 1.41 1.52 
Be 5 c-wikonicin eines eo-siee 55 1.06 1.55 
PEPIN Wiles bo. oa beccars aban dew awleem 85 1.46 1.64 
MCN. 55. icine vtec tbguisiaipes ee 56 90 1.07 
PRAMUHCKEL, DERERS oc sc cccccsiscee sees 42 69 81 
PON BT no 6.0. 0sc oncinevesedss Al 76 1.09 
New Faven, Gann. «oe iescsicerdecsce .78 1.27 1.77 
a doidesewkonuwicchies 68 1.20 1.63 
pO, rere 56 94 1.13 
PRM 13.05 ccserccie eeslaadea eaters 59 98 1.39 
PRM, TNS ose windh cites avian bee 74 1.39 1.96 
RE TIMOR E WG, 5:dcccwsessbewscecsis 70 1.25 1.80 
TNE, Ws, WEs. scceweresecsces 67 1.14 1.52 
ENR WER, ocd cnostesweau sues 61 1.21 1.72 
ONE bah sidesnveeer'ecss 56 1.02 1.48 
PROONRIOIE, SGA. 5 6 scviedineidnds owienr afk 1.26 1.83 
BRIE, - sith ui cugoadin emanate 80 1.53 2.29 
IS iin dn when sh dc oarseneaeis 78 1.37 1.81 
 crintoncesseadiedacns 55 1.08 1.37 
DEE sche ckcscdWenes an dele 60 1.19 1.76 
pi SS OS Se ret eee 1.05 Be 1.38 
IEEE IE, Sens: scd: schetleblagiam $9003 59 1.02 1.41 
EE RN, 536. 69. doa ero ble*vieipp-0e0%s 66 1.13 1.54 
CEMCSMEE, DORM. oc <escectcascnce 80 1.23 1.51 
MET ER ois ee ote s- vclau. dave ones 73 1.33 1.54 
WERTIINE, TINE. onic doo oct ewsceccnees 67 1.05 1.52 
I i hin ot nmbadonnmaiie 58 98 1.33 
Pte SU, TEs RES ces vesespoenee 90 1.45 1.84 
BCR, 5.g.cocins caw oves ered 76 1.14 1.47 
SIONS GO IOE occiisics s doadeen cee se 75 1.31 1.75 
I a vivosicdenabenneneess 75 1.37 1.87 
je a er 80 1.12 1.65 
ce ee ee eee ee 66 1.07 1.38 
DIE EE. no's 2 os pecevasens 64 1.19 1.45 
Olishoma City, Gila. ...<cscccsccce 60 JI 1.43 
PO ONIN EB. Sis’e nese se ee succes 75 1.19 1.68 
IE a5: sia. o'u 40s 2.9 ee RG 1.90 ee 2.30 
IE, ns cbc vnlenduicenen 38 62 81 
ek a i eee 48 90 1.32 
Yellowstone Park, Wyo. ............ 17 30 31 
a rrr rr ree 30 50 65 
OE” ~ Sa aire: eRPare 87 1.20 1.52 
PN PUI oo oiiors nos oe wii eadinned 38 68 95 
WARNER, THEY) 6 okie dvasiecsecess 27 53 71 
ee ee re 55 .86 1.17 
I ci iad dideene beskarte 36 .60 81 
Thonn. ois ining sia pbd.e 29 46 51 
Rossbure, GREGG .....cscccccccccce 55 80 1.10 
Wit. Taran, COME. ooo ob cvcsecs. 19 34 40 


OR MORE ad ca usa Sein ake 34 58 82 





20 25 30 40 50 60 120 
1.56 1.64 wan dine _ 1.97 
1.88 2.18 2.39 2.69 — ne at 
1.71 1.74 1.80 1.91 bie eae 2.28 
1.29 1.41 1.45 1.54 1.63 1.76 2.41 

99 1.18 1.34 1.68 2.19 2.31 3.00 
1.29 1.47 1.59 1.78 2.10 2.46 Sve 
2.26 2.32 eee iat eee 2.37 ose 
1.93 2.14 2.31 2.46 se ae 3.50 
1.43 1.62 1.69 nee _ 1.70 ome 
1.74 1.92 2.05 2.20 2.42 2.68 4.89 
2.23 2.52 2.69 oe bee pes 3.38 
2.13 2.46 2.79 3.42 3.50 3.67 bee 
1.68 1.76 1.91 sale 
2.20 2.61 3.04 4.07 4.96 5.26 — 
1.87 2.16 2.36 2.77 3.51 4.08 6.62 
2.27 2.66 2.99 3.36 3.77 4.14 eee 
2.88 3.37 3.65 3.94 4.15 4.27 6.10 
2.06 2.21 2.36 2.51 2.60 2.98 3.86 
1.61 1.88 2.09 2.64 3.19 3.64 ome 
2.18 2.61 2.88 3.26 3.46 3.58 ben 
1.56 1.70 1.80 2.18 2.46 2.57 3.13 
1.67 1.92 2.10 2.42 2.70 2.75 eee 
1.83 2.10 2.34 2.85 3.09 3.20 5.15 
1.77 ane 1.85 2.30 bas 2.52 oes 
1.89 2.22 2.31 an 2.62 3.02 4.47 
1.90 2.15 2.36 2.73 3.06 3.63 ee 
1.69 1.90 2.12 2.31 2.41 2.60 3.04 
2.18 2.24 2.40 2.64 Jee 2.70 eae 
1.74 1.89 1.98 abs — 2.12 oee 
2.18 2.61 2.71 2.81 one 2.94 “a 
2.14 2.34 2.52 2.74 in 3.01 os 
2.15 2.65 3.07 3.79 4.32 4.74 _ 
1.74 1.98 2.21 2.69 3.02 3.27 3.82 
1.62 1.72 1.84 2.13 2.21 2.31 2.95 
1.74 2.00 2.29 2.65 2.80 3.08 a 
1.97 2.23 2.37 2.59 3.22 3.66 5.64 
2 2.83 2.89 2.97 3.58 4.22 7.51 
1.63 1.92 2.04 2.32 ‘ 

39 45 50 Joe 

80 95 1.05 és _ 
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50-year records from only one station. Single-station 
records seldom, if ever, give a correct picture of the nor- 
mal rainfall experience in any particular area. The 
charts presented herewith are based upon the weighted 
rainfall experience of all Weather Bureau stations, and 
therefore are more dependable for design than the rec- 
ords of any individual station. However, since heavy 
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rains are local phenomena and subject to local influ- 
ences, especially in mountainous regions, the intensity- 
frequency charts shown are recognized to be, as pre- 
dictions of future occurrence, probabilities rather than 
absolute certainties.” 

The above is quoted from a pamphlet issued a few 
weeks ago by the U. S. Department of Agriculture, 
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Rates to be expected once in one hundred’years 


Isohyetals (lines of equal precipitation) showing maximum rates of rainfall for different periods of time. 





The period of time for each chart is given in its lower left-hand corner 








prepared by David L. Yarnell, senior drainage engi- 
neer in that department and based upon a detailed 
study of the records of 28,077 excessive short-time pre- 
cipitations at the 211 Weather Bureau stations in con- 
tinental United States having recording rain gauges, 
up to the end of the year 1933.* 


For a few States, 33-year records were used; for 
some, 2414-year, and for the others, the 20-year records 
covering 1914-33. Two tables are given in this pam- 
phlet, one describing in detail the most intense rain- 
storm at each of 208 stations; the other giving the maxi- 
mum rates of precipitation at each station for periods 
of 5, 10, 15, etc., minutes up to 12 hours, although there 
are comparatively few records for more than 2 hours. 
There are also given sixty charts showing by isohyetals 
the 5-minute, 10-minute, etc., rainfalls to be expected 
in each part of the United States once in 2, 5, 10, 25, 50 
and 100 years; also others showing, for each part of 
the country, the number of excessive rainstorms that 
have occurred in each of the 12 months during the past 
30 years. 

The accompanying illustration shows the 10-year 
charts, which are those perhaps most useful in sewer de- 
signing; also two 100-year charts for comparison. 
(These show not hourly rates but actual rainfall during 
the time indicated. ) 

We also give herewith a table in which are shown the 
maximum rates of precipitation at one station in each 
State (in three cases a second station is given where 
peculiar topography caused widely differing rates). In 
selecting these stations, we took those which showed the 
highest rate, for a 20-minute period, of all stations in 
their respective States. We have also arranged them in 
order from north to south, in tiers passing from east to 
west, to permit easy study of effect of geographic loca- 
tion on rainfall rates. 





*This pamphlet may be had by sending ten cents to the Superintendent 
of Documents, Washington, D. C., asking for “Miscellaneous Publication 
No. 204, Rainfall Intensity—Frequency Data.” 





New Uses for Explosives 


Explosives technical men every now and then develop 
new methods of blasting, some for increasing the effi- 
ciency of explosives and effecting economies in the costs 
of using for mining, quarrying, construction and other 
industrial purposes where blasting is essential. 


As lately as January of last year, in removing piles 
along the shore at Beach Haven, N. J., explosives men 
evolved a method of blasting which, in effect, gave 
shearing power to dynamite explosions. In doing this 
work, a water jet was used to make holes alongside the 
individual piles to receive the charges of dynamite, and 
cartridges attached to strips of wood were pushed down 
as water from the jet displaced the sand. This made pos- 
sible the “shearing” off of the piles at a sufficient depth 
to prevent what had been a menace to bathers and others 
using the beach. 


Of outstanding importance in road building has been 
the development during the past few years of methods 
for accelerating the sinking of highway embankments 
on marshy and in other unstable areas. The application 
of explosives to this type of work is fully recognized as 
an outstanding contribution to highway construction. 


Making “earthquakes” to find oil is one of the most 
interesting and spectacular, as well as useful, purposes 
for which dynamite is used. By exploding charges of 
dynamite artificial tremors are created, and by making 
readings of the recordings of portable seismographs 
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located at the proper points, the geophysicist obtains an 
idea of the presence and depth of significant strata. Be- 
fore the seismic method was adopted, many millions of 
dollars were wasted in drilling, only to discover there 
was no oil. 


Disposal of Refuse by Combined 


Reduction and Incineration 


NEW garbage disposal plant for disposing of the 

garbage of 400,000 persons in the northeastern 
part of Philadelphia was formally opened for opera- 
tion on July 2nd. Here the garbage is being disposed 
of by a new process which the officials believe to be 
cheaper, more rapid and more sanitary than any here- 
tofore used. 


A building 166 ft. long by 80 ft. wide houses four 
furnace units of 280 tons capacity in 24 hours. Con- 
nected to it is another building 75 by 35 ft. containing 
12 digestors, receiving tanks, hydraulic presses, stor- 
age tanks for liquid and grease, with a capacity of 96 
tons of garbage in 8 hours. 

The collecting wagons and trucks dump the garbage 
into a receiving pit in the incinerator building, from 
which it is carried to the digestion tanks by steel con- 
veyors. When a tank has been filled it is sealed and the 
garbage cooked by steam delivered from a boiler con- 
nected to the incinerator furnaces, Gases formed dur- 
ing the cooking are taken off by condensers which are 
connected to the sewer. The cooked garbage is dropped 
into a receiving tank and from this into large horizon- 
tal hydraulic presses with a capacity of 2.7 tons every 
45 minutes. The liquid from these is removed through 
a sluice to large settling tanks, from which the greases 
are removed and the remaining liquid is discharged 
into the sewer. The solids from the hydraulic presses, 
which are approximately 20% by weight of the origi- 
nal garbage, are highly combustible and are fed bv 
conveyors into the incinerator furnaces. 


The grease is sold, and. at the present market price 
will bring the city, it is estimated, $16,000 a year, com- 
pletely offsetting the operating cost; whereas by the 
former method of burning mixed garbage and refuse 
the cost was $2.12 a ton with no by-products. 


There are no obnoxious odors during operation, and 
the former odors from stored garbage (waiting for de- 
livery of combustible rubbish) are eliminated. 


Formerly the garbage was burned in incinerators 
mixed with rubbish which it had been calculated would 
suffice to evaporate the 85% of water in the garbage. 
However, as 54% of the rubbish collected was not com- 
bustible (being tin cans, bottles, etc.) it did not furnish 
sufficient heat. This was aggravated by the fact that 
the rubbish collections were lightest over the week ends, 
and the garbage collections heaviest, so that garbage 
often remained on the incinerator floor for a day or two 
before enough rubbish had been collected to burn it. 
By squeezing out the water all this difficulty has been 
eliminated. 

The new process was devised by George W. Kelley, 
general superintendent of the Bureau’s reduction and 
incineration plants, and approved by A. M. Soby, 
chief of the Bureau of Street Cleaning, Frank H. 
Caven, Director of Public Works, and Mayor J. Hamp- 
ton Moore. For the above information we are in- 
debted to Joseph E. Gill, principal assistant engineer, 
Bureau of Street Cleaning. 
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Handling the 


Problem of Icy Roads 


OW they handle this problem in an endeavor to 
H minimize danger of traffic accidents is told by 

officials in charge of state and county highways 
in the folowing brief statements: 


New Hampshire 


Icy pavements are sanded with mechanical units 
which are, in general, mounted on 14 ton trucks. The 
full width of the pavement is sanded at railroad cross- 
ings, on hills and curves. When conditions are particu- 
larly dangerous, a width of ten or more feet is sanded 
in the center of the roads on tangents. The quantity of 
sand used varies from one to two pounds per square 
yard for each trip with the sanding machine. The volume 
of traffic, location and condition of road surface deter- 
mine the quantity to be used. 

The costs for sanding during the winter of 1934-35 
amounted to $137,489.31 on 1456.4 miles of state high- 
ways, or practically the same as for plowing. Calcium 
chloride is mixed with the sand, and during the winter 
of 1934-35, $12,685.53 was expended for this chemical. 
—By F. E. Everett, Commissioner, Highway Depart- 
ment. 


Massachusetts 


The cost of sanding is approximately equal to that 
of plowing, which amounted in the year ending Novem- 
ber, 1934, to $343,088.13. This is due to the fact that 
our traffic is especially heavy and the snow becomes 
packed and requires sanding. Due to the climatic condi- 
tions, we have a great many days when the snow melts 
a small amount in the middle of the day and freezes in 
late afternoon, necessitating sanding for several days 
following a storm, sometimes one of minor proportions. 
Calcium chloride is mixed with the sand to prevent it 
from being thrown from the icy surfaces by the vehicles 
and to assist in melting the snow and ice. In doing the 
sanding, mechanical sand spreaders are used for the 
greater portion, and the hills and curves are sanded first. 
If any of the other sections are particularly dangerous, 
these are given attention. 

For the fiscal year mentioned above 2517 tons of cal- 
cium chloride were employed in sanding work, and 74,- 
872 cubic yards of sand were used. The state owns 134 
sand spreaders, and, during the year, hired 31 others.— 
By A.W. Dean, Chief Engineer, Depariment of Public 
Works. ' 


New York 


Ice control is really a responsibility of the counties. 
We do, however, sand and cinder steep grades, sharp 
curves and places on the state highway system where 
numerous accidents have occurred. It has cost us as 
much as $500,000 to do this work in a single winter. 

I am firmly convinced that snow removal and the 
sanding of slippery pavements should be handled to- 
gether.—By David Noonan, Assistant Commissioner of 
Highways. 
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Sanding a Massachusetts State highway, January, 1935 





Indiana 
During the winter of 1934-35 we had an unprece- 
dented amount of ice, rendering the highways slippery 
and dangerous. To eliminate the danger from this 
source, we stock a mixture of cinders, sand or stone 
screenings, and calcium chloride. The chemical keeps 
the piles from freezing and when applied, sets the grit 


. into the ice. On curves and grades, this mixture is ap- 


plied by hand by patrolmen; on tangents, where fine 
aggregate and salt or calcium chloride are used, dis- 
tribution is by hand or by mechanical spreaders. 

The removal of the ice coating is started as soon as 
possible. One of the most effective means for this is to 
scrape the surface with a notched blade which will cut 
grooves in the ice, and crack that in between, so that it 
can be removed by an unnotched blade. If the tempera- 
ture rises sufficiently, the ice previously treated with the 
salt or calcium chloride mixture is softened so that it 
can be removed with only the straight blade.—2y C. W. 
McClain, Engineer of Maintenance, State Highway 
Commission, 


Idaho 
The sanding of the more slippery areas, particularly 
on grades, is the only ice control work undertaken by 
this department.—2y G. £. McKelvey, Commissioner, 
Department of Public Works. 


Oregon 

Oregon makes a practice of keeping all unusually 
slippery highways well sanded, but chemicals are not 
used for ‘the purpose. In the fiscal year of 1934, 
$4,552.90 was expended on the work.—#y &. H. Bal- 
dock, Engineer, State Highway Commission. 

California 

Efforts toward ice prevention and removal are con- 
fined principally to sanding frosty or icy sections of 
pavement to insure traction for motor vehicles. Sand 
mixed with salt in the proportion of about 100 pounds 
of salt to each cubic yard is stockpiled in shelters at con- 
venient locations prior to the winter season. During the 
1933-34 season $14,780 was allotted for this purpose 
and about 1500 miles of road were protected throughout 
the season.—By 7. H. Dennis, Maintenance Engineer, 
Division of Highways. 


Richland County, Ohio 


Slippery and icy roads have been important factors 
in causing accidents, and when this condition occurs, we 
try to place cinders or salt on all hills, at bad intersec- 
tions, railroad crossing approaches, and other danger 
spots, as soon as possible-—Sy Howard C. Sword, 
County Engineer. 
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Equipment Used in Water Purification 


Handling Chemicals 


largely a matter of selecting and applying 

chemicals. The use of the word “chemicals” for 
some years alarmed consumers, who for years opposed 
rapid sand filtration because they objected to having 
their drinking water ‘‘dosed with chemicals.’’ However, 
this unjustified aversion to having substances put into 
water for the purpose of improving its quality has prac- 
tically died out, and thousands of tons a year are so used. 

The use made of chemicals may be classified as re- 
moval of suspended matters, removal or modification 
of matters in solution, removal of tastes and odors, and 
destruction of bacteria. 

Characteristics of the Chemicals 

In selecting equipment for handling, measuring and 
applying chemicals, it is necessary to know their char- 
acteristics. Most of them are corrosive to metals and 
some attack wood, concrete and other substances, and 
materials that they attack must not be used in contact 
with them. Some are hygroscopic and must be kept dry 
until used. Some dissolve readily, others dissolve slow- 
ly, and some do not go into complete solution but require 
continual agitation while applying. Some ficw freely 
in granulated or powdered form, others cake and “arch”’ 
and are difficult to feed dry. Several of them deteriorate 
rapidly when exposed to air, others do not. Some are 
very dusty to handle. 

Alum was and still is the most commonly used coagu- 
lant, although the use of iron salts has been increasing. 
This is generally used in the form of sulphate of alu- 
mina (“‘tilter alum’’). Ammonia alum is slowly soluble ; 
its ammonium radicle is available for chlorine steriliza- 
tion; but its cost is three times that of filter alum on 
the basis of coagulating effect. Sodium aluminate is 
most effective with water requiring an alkali with the 
alum, and, contrary to general impression, its cost per 
unit of alumina and sodium oxide is about the same as 
that of equivalent amounts furnished by alum and either 
soda ash or caustic soda. 

Filter alum may be handled in bulk or in sacks, but 
is generally obtained in wooden barrels. It is commonly 
fed dry as a powder and is free-flowing. It tends to 
build up a hard coating on any mechanical parts mov- 
ing through it. In solution it attacks iron, and solutions 
are carried in lead, rubber, stoneware or other acid- 
resisting materials. It is readily soluble in cold water. 

Tron Salts-—-Ferrous sulphate (‘‘copperas’’) is most 
conveniently used as “sugar sulphate,” consisting of 
small crystals like granulated sugar. It costs about 
one half as much as alum for equal coagulating effect, 
but is effective only to the extent that it is provided with 
oxygen (either that dissolved in the water or furnished 
in applied chlorine) and high alkalinity either present 
in the water or provided by lime or caustic. 

Ferric chloride is sold in three forms—liquid, crystal 
and anhydrous. The liquid is shipped in rubber-lined 
tank cars and must be stored at the plant in similar 
tanks of at least 8,000 gal. capacity, su is suitable for 
large plants only with equipment for handling and 
storing it and for these is the cheapest form. In crystal 
form it requires about 20 hours for dissolving at room 
temperature and is not suitable for water plants. The 
anhydrous form is that commonly used. It melts at 


IA weecty progress in water purification has been 





574° F. and can be stored indefinitely if the steel 
drums in which it comes are unopened. But when opened 
it is very deliquescent, and is extremely corrosive to 
steel in the presence of water and must be removed from 
the containers very soon. For which reason it is best ob- 
tained in small containers when used by small plants. 


Ferric sulphate is not deliquescent, is not so corrosive 
as the chloride, and can be fed by dry feeders. It is 
shipped in wooden barrels and can be stored indefi- 
nitely. It is the most generally convenient form of iron 
salt for any but large plants. It has only recently been 
obtainable for practical use, but is now furnished by 
two firms under trade names. 

The iron salts do not corrode rubber, glass, bakelite, 
ceramic materials, and certain resistant metals such as 
durichlor. 

Lime is obtained as either quick lime or hydrated. 
The former must be slaked, which requires special 
equipment, but costs less. It dissolves very slowly and 
incompletely, and is generally fed dry. It has a ten- 
dency to arch in the hopper, especially in damp weather ; 
but when mixed with air, the powder flows almost like 
a liquid. 

Hydrated lime is more convenient for use by small 
plants, as it does not require slaking. It costs more, 
but as quicklime (which is generally purchased in 
bulk) cannot be stored indefinitely without deteriora- 
tion, unless a plant uses as much as a car load in 60 
days, use of hydrated lime is more economical as well 
as more convenient. It can be fed dry or in solution. 

Lime should not be fed through lead pipes; but can 
be fed through black iron pipe (galvanized pipe should 
not be used for any chemicals), rubber hose and other 
materials. It forms deposits in pipes which are difficult 
to remove; for which reason rubber hose is convenient, 
the deposits being readily removable by flattening the 
hose and shaking out the broken pieces of the deposit. 

Chlorine is used either as a liquefied gas or as a solid 
—chloride of lime, “‘Perchloron’”’ or “HTH.” The gas 
is obtained in containers under a considerable pressure 
which diminishes as gas is withdrawn and is fed through 
special equipment. The solid forms are more stable in 
solution than dry, and because of this and the small 
amounts generally used, they are commonly measured 
by solution feeders. When moist they attack wood, steel, 
copper and many other materials, but not concrete, cast 
iron, lead, rubber, glass and certain acid-proof metals. 

-4mmonia is used either as a gas in cylinders or as 
ammonium sulphate. The former is obtained and ap- 
plied in the same way as liquid chlorine. Its pressure 
increases greatly with heat, and if this exceeds 145° F. 
the cylinders may burst; therefore they must be stored 
away from steam pipes or other hot objects. 

Ammonium sulphate may be fed in dry feeders, but 
is hygroscopic, corrosive, and readily soluble, and solu- 
tion feeding is more satisfactory. 

Sodium bisulphite (used for dechlorination) resem- 
bles table sugar, dissolves readily, and can be fed 
either dry or in solution. 

Copper sulphate (blue vitriol) dissolves readily and 
is commonly applied to lakes and reservoirs for algae 
control by drawing it through the water in solid form 
contained in porous bags. When fed into an entering 
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TypicaL ARRANGEMENT Of ANHYDROUS FERRIC CHLORIDE 


MIXING AND PUMPING UNIT 
Courtesy of J. M. Potter, Pennsylvania Salt Mfg. Co. 


stream it is most conveniently applied by a solution 
feeder. 

Activated carbon is generally used as a very fine 
powder which does not go into solution and requires 
violent mixing with water to “wet” it—prevent it float- 
ing to and on the surface. It is 
fed dry, and the feeder should 
contain provision for removing 
dust. Mixed with water it is very 
corrosive to iron and steel. It can 
be stored in moisture-proof con- 
tainers without deterioration; if 
moistened, it increases in bulk 
due to adsorption of moisture 
but this does not decrease its 
efficiency. It must not be mixed 
with quicklime or dry hypochlo- 
rite, for then spontaneous com- 
bustion is likely to occur. 


Pipe Lines for Chemicals 


Most of these chemicals are 
received in dry form, but are 
mixed with water before being 
-applied at the desired point in 
the plant; and all should be 
measured as applied, either be- 
fore or after such ‘mixing. For 
carrying the solutions, pipe lines 
should be used which are not 
corroded by the chemical in 
question. 





25 


Perhaps the best material for general use is rubber 
hose. It can be used for conveying either acid or alka- 
line solutions, is convenient for placing in the plant, 
is readily renewed and inexpensive. But care must be 
used to lay it without pockets to trap air or hold sedi- 
ment. A method of jointing, and removing interior in- 
crustation, have already been referred to. 

Lead is satisfactory for alum, ammonium sulphate, 
chlorine gas, sulphuric acid, sodium sulphate and hypo- 
sulphite but not for lime solutions. 

Black iron pipe is used for lime and soda ash. 


Handling Containers 


Lime, ferrous sulphate or filter alum is purchased in 
bulk by large plants because cheaper, but for the aver 
age size and smaller plants it is much more convenient, 
and economical as well, to obtain them in containers of 
not over 400 pounds weight, which can be handled by 
one man on a hand truck. Even smaller sizes may be 
desirable when a less weight is used by the plant during 
the period for which they can be left open without de- 
terioration of the chemical. 

For handling such containers on the level, hand 
trucks are generally used, made to fit them, especially 
liquid chlorine and ammonia cylinders. Overhead trol- 
leys are especially convenient. For lifting bags or bar- 
rels to an upper floor for storage, barrel elevators and 
bag hoists are convenient, the ordinary endless-chain 
bag or barrel hoist operated by a small electric motor 
being common. (The new Lancaster, Pa., plant uses a 
Stephens-Adamson bag hoist.) For a small plant, an 
ordinary platform elevator is generally satisfactory. 
A hand crane is an aid in raising barrels to discharge 
them into solution tanks or feeder hoppers; or a hand- 
operated chain hoist located over each may be used. 

Moving liquid chlorine and ammonia containers on 
low, rubber-tired trucks is preferable to hoisting; for 
the latter, lifting clamps are preferable to ropes. 

A platform scale should be used for checking weight 
of chemicals received, weighing doses applied, etc. In 
large plants, automatic hopper or other special scales 
may be useful. All of these are obtainable in any large 





International lime slaker in a softening plant 











Ti & EXHAUSTER: 








SCREW CONVEYOR 


wl 

















LPP ing LO nna Per, Nee Bev ASS 


H SODA 
LIME y ASH 
cae Vas \ a gaca 


5) ee 


_— ELIT 


sree saa N 
























































FLEXIBLE CAR HOSE & NOZZLE 





Airveyor system unloading soda ash and lime—Fuller Co. 


city from local firms which handle warehouse equip- 
ment. 
Handling in Bulk 


Liquid ferric chloride is withdrawn from tank cars 
by siphoning through rubber hose, or forcing through 
such hose by air pressure supplied to the tank; or, if the 
lift is more than 40 ft., by pumping with acid-proof 
pumps. Such pumps must be acid resistant, these includ- 
ing rubber-lined pumps (such as the centrifugal having 
a soft rubber lining on all exposed surfaces) ; or one 
made of acid-resisting alloy (such as the “duriron”— 
a high-silicon alloy). Also valves in pipe lines handling 
this and similar materials should be acid resistant, such 
as the Durichlor-Nordstrom (using duriron), the Hills- 
McCanna (in which pressing a rubber diaphragm be- 
tween two acid-resistant metal surfaces closes the 
valves), etc. 

Alum, lime and copperas bought in bulk by large 
plants is generally unloaded to elevated bins by bucket 
conveyors, by belt, scraper and screw conveyors, or 
pneumatic conveyors. Dust gives a great deal of trou- 
ble, that from lime especially, and for this reason pneu- 
matic conveyors are used in many plants, having been 
furnished by the Fuller Co. (“Airveyors”) and the 
Dracco Corporation. For dusty materials, the Airveyor 
delivers the chemical into a centrifugal separator and 
the air then passes out through a cloth filter; sucking 
in the material by vacuum and delivering it to the sep- 
arator by either vacuum or air pressure. The Dracco 
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Duriron centrifugal pump, showing method of assembling the various parts. 
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conveyors in the Dalecarlia (Wash- 
ington, D. C.) plant make the final 


N¢ 2_AIRVEYOR H distribution i : 
FILTER UNIT ==: to the bins by gravity 






through chutes, while in Minneap- 
olis a screw conveyor is 
used for that purpose. 
Some plants use pneu- 
matic conveyors for charging 
powdered materials from bins to 
feeders also. 

Where pneumatic conveyors 
are not used, a ventilating system 
is desirable, with intakes located 
wherever dusty chemicals are 
handled. 

Large users of liquid chlorine 
find it economical to purchase this 
in one-ton cylinders 6’ 8” long by 
30” diameter and weighing 3,300 
Ib. when full. These require spe- 
cial facilities for handling. In 
Richmond, Va., and the Shades 
Valley plant, Birmingham, they 
are handled from railroad siding 
to building by a hand-operated 
traveling hoist. (A beam scale for checking weight is 
combined with a traveling hoist by the Cleveland Tram- 
rail Co.) Indianapolis uses a small platform-height 
dolly traveling on rails. 


(To be continued in the next issue) 
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Hills-McCanna Saunders type valve for acids. 
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Proved by 
World-Wide Use 


ROVED PERFORMANCE—The ability of 

Norton Porous Mediums to give long, de- 

pendable service has been proved by 
countless installations the world over—in 
cities in all parts of the United States; in Bir- 
mingham, Manchester and Middlesex, Eng- 
land*—tthe latter plant alone using 100,000 
plates; in India, Australia, Manchuria, 
Japan and Brazil. 
Experience—The Norton organization has 
over fifty years’ experience in the manufac- 
ture of ceramic products and over thirty 
years’ experience in the production of elec- 
trically fused alumina. Norton engineers de- 
veloped the ceramically bonded, fused alu- 
mina porous medium and have nearly ten 
years’ experience in meeting the individual 
needs of activated sludge disposal plants. 


There are no substitutes for experience and 
for proved performance. That is why more 
and more engineers are specifying Norton 
Porous Mediums for activated sludge plants. 


*Plates for English installations made by Norton 
Grinding Wheel Company, Ltd., of Welwyn, England 


NEW YORK bd CHICAGO ° CLEVELAND 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49 























Fig. 2. Dam Without Core Wall. 
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Fig. 3. Dam With Core Wall. 


Factors in the Design and Construction of 


Small Earth Dams 


summarize good practice in the design and con- 

struction of small earth dams. Many requests have 
been received from our readers for information regard- 
ing this subject, and these articles are designed to an- 
swer some of these. W. A. tlardenbergh. 


ee is the first of a series of articles which will 


In selecting the site for a small earth dam, there are, 
of course, other factors to consider than the finding of 
that location which will require a minimum of earth 
for construction. Very important are the underground 
conditions, since these may determine if excessive per- 
colation will defeat the purpose for which the dam is 
intended, or may even cause its failure. Equally im- 
portant is a safe and adequate spillway. Consider 
also the proximity of suitable materials and balance 
the cost of these in place in the dam against the volume 
required. A site requiring more materials which how- 
ever are close at hand and capable of economical han- 
dling may prove cheaper in the end. 

The Profile of the Dam—lIt is common practice to 
make up-stream slopes 2%:1 or 3:1 and down-stream 
slopes 2:1 or 24:1. More depends upon the material 
than on any other factor, once the minimum profile for 
safety is reached. The line of saturation of the water 
passing through the dam must be kept within the 
downstream face to prevent sloughing or sliding of 
the slope. Coarse materials on this face will there- 
fore be safe with a steeper slope than will fine mate- 
rials. This question of slope is also dependent upon 
the importance of the dam, and on other factors which 
will be mentioned later. Indeed, so many of the im- 
portant factors in dam design are so closely related 
and so mutually interdependent upon each other that 
it is not sufficient to consider slope entirely by itself. 

On dams over 30 or 40 feet high, berms should be 
placed at vertical intervals of 30 feet or so. Gutters 
may be placed in these to carry off storm water. In ad- 
dition to minimizing the erosive effect of storm water, 
berms add to the stability by widening the base. 

Drainage of the dam itself (since even the best built 
earth dams pass some seepage) is accomplished by 
placing the coarser materials in the downstream half, 
by building the toe of loose stone, or by a system of 
drains in the dam; or ‘n some dams by all three methods. 


Top elevation /425 


Freeboard 75" 
FL WS 135.0 














Freeboard—On a small lake, wave action will be in- 
significant ; where the wind has a sweep of a mile, waves 
3 feet high may be expected at infrequent intervals. 
These may occur at the time of maximum flow over the 
weir. Compute the maximum flood to be expected, and 
from the spillway length determine the depth of flow 
necessary to pass this flood. Add the allowance for 
wave action and a margin of safety. On dams 25 feet 
high, for instance, there should be at least 1 foot free- 
board above any expected wave action, when the spill- 
way is passing the maximum probable flow. Top width 
is important too in reducing damage from high waves. 


Top Width—For earth dams generally, the top width 
should be approximately 20% to 25% of the height of 
the dam. A safe rule is 20% of the height plus 5 feet. 
This will care for all average cases and provides a 
starting point for determining unusual needs. 

Shrinkage—In all consideration of freeboard and 
profile dimensions, make adequate allowance for shrink- 
age. In levee construction, material placed with a drag- 
line will settle 20% to 25%, part of which is due to 
settlement of the soil under the levee. Material placed 
with tractors and crawler wagons, or with horses and 
scrapers, will settle around 15%. Earth placed in a 
dam in 6” or 8” layers, with properly controlled mois- 
ture content (of which more later) and compacted 
with a sheeps-foot or other suitable roller, will settle 
very little, but the earth on which it is placed may 
compact under the weight of the dam. A properly 
built dam 25 feet high on a very firm foundation should 
not settle more than an inch, but a carelessly built one 
may settle as much as 6 inches. 

Core Walls—Core walls may be used, or they may be 
omitted. Necessity for them depends upon the type of 
toundation and of soil, and on the danger from burrow- 
ing animals. In actual practice, their use is more likely 
to depend on the preference of the engineer. 

It should be noted that the use of a core wall really 
changes the character of the dam. A dam without a 
watertight curtain of this sort—the Mississippi levees, 
for instance—functions by offering a resistance to the 
flow of water between the soil particles. This friction 
or resistance, in the case of a perfectly built earth dam, 
so reduces the velocity of flow of the water through the 
dam that no injury results, that is, no material is car- 
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Fig. 4. Construction 
With Concrete Core 
Wall. 
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ried away and no important amount of water is lost. In 
such a dam the surface of the percolating water will 


be about as shown in Fig 2, and always well within the : 


downstream face of the dam. 


In a dam with a tight corewall, as concrete, steel, ° 


masonry or wood, the earth upstream from the core 
wall becomes saturated with water as shown in Fig 3, 
and a head is built up on the corewall equal to the head 
of water behind the dam. Therefore, if a crack or hole 
develops in the corewall, the head of water above this 
point tends to force water through the opening. Then, 
if the material below the corewall is not sufficiently 
porous to carry away the water passing through the 
opening, a dangerous condition may develop. 

Strictly speaking, a dam of this type is a masonry 
dam with earth on the downstream face providing the 
mass to resist the overturning movement due to the 
water pressure. The upstream embankment prevents 
overturning of the wall, due to the pressure of the down- 
stream embankment, when the reservoir is empty. 

This change in character of an earth dam is illus- 
trated by the recent experience of an eastern city which 
sought to increase the height of an earth dam by plac- 
ing a curtain wall of steel sheet piling, and then adding 
dirt to both slopes. The original dam was of rather poor 
material, with some boulders a foot or more in diameter. 
In driving the piling, these and other conditions pre- 
vented a really watertight construction; also at the 
base, where ledge rock was encountered, a tight con- 
nection was not possible. As a result, water pressure 
built up behind the piling and, passing through these 
openings, threatened to destroy the dam. Repairs were 
accomplished by thorough but rather costly grouting. 

Corewalls are ordinarily made of concrete, or pudde; 
sometimes of steel or masonry. In any case, the wall 
should be tight and so constructed as to allow the fill 
to settle properly around it, and it should be tied care- 
fully to impervious strata at the bottom and ends. 

Practice in corewall construction varies widely. 
Carefully placed and properly reinforced concrete 
corewalls should reach to or just above high water mark ; 
be at least one foot thick at the top; batter (not step) 
to a width at the bottom of 4 or 6 feet for a 25 to 30 ft. 
dam; and be tightly tied to the foundation. 

Rolled or puddled corewalls are quite commonly used 
also. A trench should be dug to an impervious stratum, 
filled with shallow layers of dirt, carefully rolled, and 
then the core carried up as the dam progresses. This 
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core should have a thickness at any point of one-third 
the depth to that point, and be carried 2 to 4 feet above 
high water mark. 

Some engineers place the corewall in the center of 


the dam; others about one-third of the distance from 


the upstream to the downstream face. 

When iron or steel plates are used, they should be 
protected with asphalt or tar and encased in concrete. 
The use of rust resisting metal is desirable. Masonry 
laid in cement mortar is permissible, especially in low 
dams. While we have never seen it used, we believe a 
wall of sand or stone mixed with tar or asphalt would 
provide a cheap and flexible cut off wall. Care should be 
given to selecting a slow curing, flexible bitumen. 

Paving of the upstream slope with concrete or other 
tight surface can be substituted for a central corewall, 
but is rarely done. When so used, it takes the place of 
riprap or other protection against wave action, which 
is ordinarily required with large dams but often omit- 
ted in small ones, especially where conditions are such 
that wave action will be negligible. 

Outlet Structures—It is usually necessary to carry 
one or more outlet pipes through the dam. These should 
be placed in trenches dug in the original soil, and care- 
fully backfilled. It is usually better to place concrete 
under these pipes and backfill around and over them 
with concrete. Cut off collars should be placed at inter- 
vals, these extending a foot or more out from the pipe. 
in order to prevent the water from following along the 
pipe. If a concrete corewall is used, there is less need 
for the collars, care being taken to get a good connec- 
tion with the pipe. 

If the pipe is under pressure in the interior of the 
dam, a break in the pipe is likely to cause failure of 
the dam. It is therefore desirable to have the control 
gates at the upstream edge of the dam, and this may 
be accomplished by a tower at the upstream toe of the 
dam or by a well or tower in the upstream portion. 
It is often desirable to arrange so that water may be 
drawn from various levels, and the tower or well pro- 
vides for this. 

A concrete or other culvert may be built, used to 
carry the water from the stream during construction 
and later used for a pipe gallery, providing space for 
one or more lines of pipe. 

In sizes up to 16-inch or 18-inch, gate valves are 
satisfactory for controls; above these sizes, iron sluice 
gates are cheaper and better for all practical purposes. 


Fig. 5. One Type of 
Outlet Structure. 
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The illustration at the right shows a 
stabilizer plant. 


proper proportions local materials, including 

clay, sand and gravel, and calcium chloride or 

other materials of this nature. The development of this 
type of road has contributed very materially to the 
dream of engineers of extending all-weather roads into 
rural sections. Inexpensive to build, such a road re- 
quires but little maintenance and offers a smooth rid- 
ing surface which is free from floating materials, will 
not get rutted in wet weather and is dustless in dry 
weather. Furthermore, the stabilized surface, with its 
considerable sustaining power, makes an execllent base 
course or foundation for bituminous or other surfacing 
which may be applied if and when the volume of traffic 
requires it. Finally, the construction of such roads has 
offered great opportunities for the employment of labor. 
Up to the present time, these roads have been con- 
structed solely by the road-mix method. The gravel, 
sand and clay are dumped on the road, disced, and 
mixed and spread with blade graders. Calcium chloride 
may be mixed into the road also, or applied to the fin- 
ished road. There are some objections to this road-mix 
method of construction, among which are the difficul- 
ties of attaining an accurate control of the volume of 
the various ingredients, the dependence upon proper 
weather conditions, and the delay often necessary for 
the clay to dry; in some areas obtaining water for 
sprinkling the surface is difficult or costly. Road-mix 
construction interferes somewhat with use of the road. 
A plant has been developed so that plant-mixed 
material is now available ready for application to the 
road. This plant can be set up at a convenient point, as at 
the gravel pit, and the crushed gravel (from a separate 
plant) delivered directly into the pugmill mixer. The 
clay is fed through a control which governs the amount 
added, while a shredder powders the lumps before it 
is discharged into the pugmill. Calcium chloride is fed 
from a hopper through an automatic adjustable feeder, 
which controls the amount of admixture. Water is 
added as may be necessary to get the desired moisture 
content. In the pugmill, these ingredients are mixed, 
and the resulting mixture is carried out on belt con- 
veyors for delivery to trucks or bins. The mixed mate- 
rial is then hauled out to the job. It requires only a 
spreading and rolling to make the finished stabilized 
wearing course. 


A STABILIZED road is constructed by mixing in 








In advance of the application of stabilizing mate- 
rial it is necessary, of course, to grade the road as de- 
sired ; widen it if needed; and to bring the surface to 
the proper elevation and section so that the application 
of the stabilized surfacing will be a proper cross-section. 

It is claimed that, due to the almost absolute control 
of the mixture, and a more thorough mix, plant-mix 
stabilization produces a better and more uniform sur- 
face, and there is less interference with traffic. From the 
viewpoint of construction, the spreading, drying and 
discing of the clay is eliminated, delays due to bad 
weather are greatly minimized, and less equipment is 
needed. 

The plant illustrated herewith, which is manufac- 
tured by the Pioneer Gravel Equipment Co., is mounted 
on a four-wheeled, steel truck. It is highly portable 
and may be moved readily from one location to an- 
other. It consists of a clay feeder; a belt conveyor; clay 
shredder; roll crusher, if necessary; pugmill; calcium 
chloride hopper and feeder; and delivery conveyor. 





Developments in Highway Bridge 
Design and Location 


HE engineer who has watched the development 

of the motor vehicles and their increase in weight, 
size and speed realizes even more than ever that the 
bridge is an integral part of. the highway, that it must 
conform to the highway as to width, alignment and 
capacity, anc that it should not form an objectionable 
hump or make an abrupt curve to interfere with ade- 
quate sight-distance and safe driving. 

River crossings used to govern highway alignment, 
says the Rhode Island State Board of Public Roads. 
The bridge was built and the highway connected thereto 
without regard for objectionable curves or grades. It 
was customary to select a crossing of minimum span 
at a point where the foundation material was the best, 
and to lay out the structure at right angles to the bank 
for the advantage of simplicity and economy. Today, 
although careful studies are made of the costs of cross- 
ings at various locations, the highway alignment largely 
dictates the location, so that the structure must be fitted 
to the conditions encountered, from the foundations, 
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which may or may not be the best in the locality, to 
the final shaping of the deck surface to conform to the 
profile, curve and superelevation of the highway pave- 
ment. These latter requirements usually eliminate a 
symmetrical treatment, and therefore add to the cost 
of design and construction. Aside from the additional 
chance of error, these complications challenge the in- 
genuity of the designer to devise the simplest and best 
proportioned layout that will fulfill all reasonable re- 
quirements of present day traffic and, so far as can be 
anticipated, that of the future. Fortunately this policy 
has governed the highway and bridge work of Rhode 
Island almost since the beginning of the state highway 
system, making the older structures that do not conform, 
the more outstanding. 


Improvements in Material 
Construction materials have been vastly improved, 
including the development of higher-strength alloy 
steels and non-corrosive steels for special uses, and the 
longer, deeper wide-flange beams now available make 
possible simple continuous-span structures. 


Electric arc welding has been used very successfully 
in strengthening and repairing existing steel bridges 
and bids fair to become more popular in the fabrica- 
tion of steel for new construction work. The special 
types of light-weight floor systems also have their place, 
even if at greater cost, because of the reduced deck 
thickness, or by adding to the live load capacity through 
a saving in dead weight. Advantage could be taken of 
the composite action in steel beams and concrete floor 
slabs functioning as T-beams when additional rigidity 
or possibly strength is required. 


In concrete structures special attention is given to 
the quality of masonry, using more workable mixes that 
will yield greater durability in combination with den- 
sity and strength. 


Most of the important structures on the Rhode Island 
highway system, and to lesser extent the smaller struc- 
tures, have been designed with an eye to appearance. 
Today the hurrying motorist may scarcely realize that 
he is crossing a bridge, and with the straight align- 
ment of roads, the pleasing lines may be practically 
hidden from the highway proper. Yet with the develop- 
ment of road and streamside recreation spots and picnic 
grounds through the highway beautification program, 
the side elevation of the bridges come definitely into 
view, and more than justify the care that has been used 
in the past treatments, and that should continue in the 
future, architectural fitness therefore is well justified. 
It can be attained at very little additional expense, and 
simply involves forethought in the selection of type and 
treatment and in the proper selection and use of mate- 
rials to harmonize with the surrounding landscape. 
These ideals cannot be obtained by standardized plans. 
Air photographs materially aid preliminary studies of 
proposed locations and assist in the determinations of 
type. 





The “Longest Tangent” Competition 
GENTLEMEN: 


In reading your November issue of Pustrc Works I note on 
page twenty-nine, column 1, the story regarding the longest 
tangent. 

The North Dakota Highway Department submits that its tan- 
gent on Highway No. 5, west of Dunseith, 49.467 miles, is the 
longest tangent in the United States. The surface, however, is 
gravelled; but still we think it is a damn long tangent. 


Very truly yours, 


DEPARTMENT OF STATE HIGHWAYS. 
R. H. BRANT, 
Educational Director. 





JAEGER “HANDY” 


PUMP... . Lowest 
Priced 8,500 Gallon 


Pump Built! 
Other Sizes to 135,000 G. P. H. 


Get our catalog and prices on 
100% automatic “Sure Prime” 
Pumps 
The Jaeger Machine Co. 
400 Dublin Ave., Columbus, O. 
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CONCRETE Air operated vi- 
VIBRATORS brators for all 
classes of concrete construction including 
Bridge deck slabs, Dams and Locks, Highway 
pavement and Concrete products. 

WRITE FOR CIRCULARS AND ENGINEERING DATA 


MUNSELL CONCRETE VIBRATORS 
TEANECK NEW JERSEY 




























— TRANSLODE Air-Core 


ig a Expansion Joint 


Used by Many State Hwy. Depts. 


The TRANSLODE base carries a heavier 
load, provides greater bearing surface, 
moves freely with movement of pave- 
ment, definitely closes the bottom of the 
joint, is easy to handle, cannot be im- 
properly installed. 


Lower Installed Cost—Eliminates Dowel Bars 


The TRANSLODE base makes any type of expansion joint easier 
to install because it definitely supports the joint filler from the bot- 
tom. Over 1,000,000 feet now in use. Get full information. 


SEND FOR NEW CATALOG TODAY coer 
HIGHWAY STEEL PRODUCTS CO. ™< \~—alfl 
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TRADE MARK 
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Contractors Equipment 


ASPHALT HEATERS . .. SURFACE HEATERS 
PAVING TOOL HEATERS AND TOOLS 
HI-SPEED TRAILER TOOL BOXES 
Distributors in Principal Cities 
MOHAWK ASPHALT HEATER CO. 
FRANKFORT NEW YORK 
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Taxpa yers 


e e e and the method of handling 
sewage sludge that is obsolete 
soon after it is installed is 


sure one pale pachyderm. 





Are you planning to install a modern sewage treat- 
ing plant? If so, how are you going to dewater the 
sludge produced? You have achoice of two methods. 
One is by drying beds, open or covered; the other 
is by the Oliver Continuous Mechanical Sludge 
Dewaterer. On the matter of costs, there is little to 
choose between them. But there is a gap as wide as 
the ocean on the important matter of potential 
obsolescence. 


The Mechanical Sludge Dewaterer is not only ac- 
cepted today as a proved method of sludge dewater- 








PUBLIC WORKS for December, 1935 








Oliver Sludge De- 
waterer at Long 
Branch, Ontario 


ing, but it is steadily increasing in the preference 
given it ‘by far-sighted engineers and municipal 
officials. It is modern today and will be modern 
for years to come because it is compact and easily 
housed. It eliminates every nuisance factor and is 
entirely unaffected by weather conditions. It is so 
flexible as to handle easily changes in sludge con- 
ditions. 

The Oliver Mechanical Sludge Dewaterer won't be 


any white elephant on your hands—next year or 
for years to come. 


== FC ie 
i OLIVER 











New York 
33 West 42nd St. 





Chicago 
221 N. La Salle St. 


UNITED FILTERS 


INC. 






San Francisco 
351 California St. 
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A Digest of the Sewerage Literature of the Month giving 
the main features of all the important articles published. 


The Digestion Tank 


GAS HOLDER at Beaver Dam, Wis., (popula- 

tion 10,000) to hold gas from the sludge digestion 

tank differs in form from any heretofore used, 
being a “‘Hortonsphere” with a volumetric capacity of 
10,000 cu. ft., into which the gas is pumped from the 
floating digester cover by a compressor, which is con- 
trolled by a pressure switch which places the unit in 
operation when a 7-in. water pressure has developed 
under the cover and stops it when this pressure is re- 
duced to 2 in. This gas holder is connected to the 
burners through a reduction valve which enables the 
operator to maintain a constant pressure on his burners. 
Storing of gas under pressure will tend to simplify 
plant operation, as it will permit gas to be used for heat 
or power at any time or rate desired. Part of the gas 
will be used for garbage incineration and heating the 
building, but the first call is for keeping the digestion 
tank at 85°F. The amount of gas produced has been as 
high as 17,000 cu. ft. per day. This is 1.7 cu. ft. per 
capita, the high rate being due to the industrial wastes, 
which have a population equivalent (presumably on a 
B.O.D. basis) of 30,000. 


Welded Hortonsphere for storing digester gas at 
Beaver Dam, Wis. 


Another interesting feature of this plant is the con- 
struction of the trickling filters, which are circular, 
125 ft. in diameter. The walls were built of precast 
concrete members laid up as a crib wall; partly because 
these members could be manufactured under cover in 
winter by unemployed, partly to permit aeration 
through the openings in the wall, and partly because it 
cost $2,000 less than solid concrete wall.% ™" 


Sedimentation tanks serve not only to remove sus- 
pended solids; a very important function is the mixing 
of the weaker sewage with the stronger, and a capacity 
of 12 to 15 hrs. flow will reduce variations in the sewage 
to be treated and ensure a better effluent. For example, 
by evening the proportion of trade wastes which are 
discharged periodically, it secures better biological 
treatment of the mixture; while if the tank holds only 
3 or 4 hours’ flow the less diluted waste may injure the 
bacteria. Where strong and variable industrial sewage 
is to be treated, the sedimentation tank should ‘(1) 
separate settleable solids, (2) average the variations 
in the strength of the sewage, (3) balance the inequal- 
ities in the daily dry-weather flow, and (4) provide 
time for self-purification, and thus ensure that a mini- 


mum variation of load is passed on to the subsequent 
oxidation processes.” ““The only practical disadvantage 
of sedimentation tanks of large capacity (15 hours or 
more) is that the long retention of the liquid may induce 
septic action in the later stages of tank treatment.”??*"* 


Upward-flow tanks used for separating humus and 
activated sludge should be designed so as to limit the 
rate of upward flow to a rate less than the rate of settle- 
ment of the solids contained in the liquid. It may be 
as low as 6 ft. per hour for some activated sludges, or 
as high as 10 ft. per hour when the tanks are used for 
the separation of bacteria bed humus. To obtain the 
maximum efficiency from this type of tank, it should 
be designed to prevent the formation of zones of stag- 
nant water. From the points of view of efficiency and 
cost there is little to choose between well-designed hori- 
zontal-flow and upward-flow humus tanks. The greater 
cost per cubic yard of the latter is counterbalanced by 
the smaller size, and the most important considerations 
are those imposed by the lay-out of the works and na- 
ture of the ground.?!*? 


Garbage in sewage as a method of disposing of the 
former received considerable attention at the annual 
convention in Toronto, Canada, of the Institute on 
Sewage and Sanitation. It was reported that the Gen- 
eral Electric Co. has put on the market a garbage grind- 
ing apparatus which they call the “Handy Kitchen 
Unit,”” which costs about $125; but “$125 under the 
kitchen sink is not yet in the picture,” said one, while 
another was “sure that a great many are willing to pay 
$125 or $150 to get rid of the garbage cans.’ The 
grinder will grind chicken bones, but not heavy meat 
bones or peach pits, or tin cans. Durham, N. C., relieves 
its garbage incinerator of wet garbage (watermelon 
rinds, etc.) by grinding it into the sewage to be treated 
by activated sludge. When Indianapolis’ reduction 
plant was stopped by an accident, all the city’s garbage 
was ground and put into the sewage, which proved so 
successful that it has been continued.™**? 


Co-ordination of treatment plants in and around 
London was recommended by the Minister of Health 
(England), the recommendations being summed up as 
follows: 

“(1) That all arrangements for sewage disposal in 
and around the Metropolis should be co-ordinated and 
planned with regard to an area of 25 miles radius, or 
thereabouts, from Charing Cross. 

“(2) That for this purpose consideration should be 
given to a scheme whereby the whole of this area would 
be served by ten, or fewer, centralised disposal works. 

‘““(3) That, within this area, all further main sewer- 
age and sewage disposal works, or extensions of exist- 
ing works, should be designed so as to conform with the 
foregoing. 

“(4) That special measures should be taken to give 
effect to the above recommendations.” 

Of the ten purification works suggested, three are 
already in being—one at Heston and Isleworth, Mid- 
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for Domestic and Industrial Service 





SWIMMING POOL FILTERS AND RECIRCULATING 
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EQUIPMENT FOR SEWAGE TREATMENT PLANTS 
AND PUMPING STATIONS 


We serve as skilled contractors to furnish and install the sompiete equip- 
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Use PFT Equipment in Your 
Sewage Treatment 
Plant 


Write for Latest Bulletins 








PACIFIC FLUSH TANK COMPANY 

Designers & Manufacturers @, of Sewerage and Sewage 

RAVENSWOOD AVE. Treatment * Equipment LEXINGTON AVE. 
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How to Design 
Retaining Walls 


Send 25c in coin or stamps for this handy 16-page 
booklet on retaining wall design. It is a simple exposi- 
tion illustrating all steps in the design of Gravity Type, 
Cantilever or Reinforced Concrete and Crib Retaining 
walls. Also a page of short cuts in design. The booklet 
was compiled from information. published in PUBLIC 
WORKS during the last two years. 


Book Dept., PUBLIC WORKS, 310 E. 45th St., New York 
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dlesex; one at Barking; and one at Crossness. Others 
are receiving consideration from members of county 
and town councils adjacent to the Metropolis.?** 


Roots in sewers are killed by copper sulphate by sev- 
eral cities. It requires several days or weeks to do so, 
but it kills the fine roots, and the flowing sewage moves 
the larger ones back and forth until they break off. In 
some cases the sewer was so blocked by roots that the 
manhole above was flooded, and the copper sulphate 
could not be got to the roots until part of the obstruction 
was removed by rodding to start a flow; but if it is ap- 
plied when the stoppage is still partial, a double hand- 
ful of copper sulphate crystals being thrown into the 
manhole just above the stoppage, the roots quickly die. 
This will not prevent future growth of roots and must 
be repeated from time to time as new roots enter the 
sewer, 12-2 
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Sewage Treatment as a Business 


The engineer of the Springfield (Illinois) Sanitary 
District, W. B. Walraven, who by developing sewage- 
gas-operation of activated sludge air compressors was 
the first in this country to demonstrate the feasibility of 
the idea, at a meeting of the Kansas Water and Sewage 
Works Ass’n, discussed very instructively the subject 
of economy in operating sewage treatment plants. 

The Springfield Sanitary District plant cost $600,- 
000 to build and $30,000 a year for operation and main- 
tenance. Add to the latter $47,000 for interest at 414% 
and depreciation at 343%, and $3,000 for administra- 
tion, and the gross annual cost is $90,000. With a re- 
duction of suspended solids and oxygen demand of 
90% (they obtained 92% for the year 1934), this gives 
a cost of $1,000 per annum for each 1% reduction. If a 
less efficient superintendent were employed at $1,000 
less a year salary, and he secured only 80% reduction, 
the resultant purification would be worth relatively only 
$80,000 but would cost $89,000. 

The same argument holds for equipment also, and 
up as well as down. In 1932 Mr. Walraven installed a 
180 h.p. gas engine to operate the blower which fur- 
nished air to the activated sludge plant. In 1934 this 
engine compressed 1787 million cubic feet of air; which 
service, if performed by electric motors, would have 
required 934,300 kwh. which would have cost $9,343. 
The gas engine, gas holder and changes in plant for 
using same cost $15,728. After accounting for interest, 
repairs and maintenance, the net savings during two 
years of operation have more than paid for the entire 
investment, and the trustees approved the purchase of 
a second 150 hp. engine to use the rest of the gas, 
driving a small air blower and an electric generator. 

Among some of the minor economies practiced at 
Springfield was the use of clarified plant effluent for 
sprinkling the extensive lawns around the plant, for 
which considerable money had been spent each year 
for water. This was distributed by a centrifugal pump 
through a few mains which were laid for the purpose, 
and the effluent used abundantly in dry weather. 

Another was keeping the aeration plates clean. Mr. 
Walraven knew of plants where the pressure had been 
rising steadily for years, with resulting increase in 
cost of air compression, because no attention had been 
given to the clogging of the plates. In one plant the 
pressure of 7.5 pounds per square inch originally re- 
quired rose in a few years to 9.0 pounds. Either the 
old plates should be cleaned or new ones replace them. 
The latter would cost $1,800, but the saving in power 
would be more than that in one year. 

The cost of sand for the sludge drying beds is quite 
an item. In 18 months, most of the sand had been re- 
moved from the Springfield beds during successive re- 
movals of dried sludge; and replacing it on four of the 
twelve beds cost $200. It was noticed that the grit re- 
moved from the grit basins “consisted largely of 
small cinders, coal, sand, bits of glass and other like 
material. Knowing that this drains and dries readily, 
we wondered whether it might not be used instead of 
sand upon the drying beds. We tried it on one bed and 
discovered that the sludge drained as well on the grit 
as on the sand. Consequently we adopted the policy of 
saving all the useable grit taken from the basins, and 
are probably safe in saying that during the past four 
years our expenses have been reduced by at least $350 
per annum. It is true that the grit is sometimes unfit for 
such use, but in general the bulk of all obtained is care- 
fully stored away for use on the drying beds.” 
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ready for re- fan 
moval. Builtand | 
guaranteed by 
the makers of 
OK Champion 
sewer cleaning 
machines with 
25 years of sat- 
isfactory service 
behind them. 








Write for booklet giving full information. 


CHAMPION CORPORATION 


4718 Sheffield Avenue Hammond, Indiana 














EVERSON Chloerinators 


(4 New t 
ype, remarkably low priced, all pur- 

| Gas pose Gas Chlorinators with metered control Electric 
|r ry O and many new automatic safety features 
~ that permit accurate operation by anyone. 
Wide capacity range. 3 sizes. By far the most for 
the money on today’s market. Also, Chemical-feed 
Chiorinators and the EVERSON Electric Chlorina- 
tors that manufacture Sodium Hypochloride or chlo- 
rine gas from aed salt and water. Write for 
bulletins and price 

EVERSON FILTER COMPANY 

62912 W. Lake Street, Chicago, U. S. A 














STREET, SEWER AND WATER CASTINGS 


Made of weer-resisting chilled iron in various styles, sizes and weights 
MANHOLE COVERS, WATER METER COV 
ERS, ADJUSTABLE CURB INLETS, GUT- 
TER CROSSING PLATES, VALVE AND 
LAMPHOLE COVERS 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Iron Castings 
SOUTH BEND, IND. 








When writing, we will appreciate your mentioning Pus.tic Works. 
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Following is a digest of the important articles published last month 
having to do with water works design, construction and oper- 
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ation and water purification, arranged in easy reference form. 


The Water Wheel 


EASURING water by differential pressures is 
effected by use of venturi tubes, flow nozzles, 
and orifices. In selecting the type for a given 

project, consideration should be given to initial cost, 
installation, accuracy, reliability, pressure loss, and 
future capacity change.. Large venturi tubes increase 
rapidly in cost as size increases, and all sizes cost more 
than do the other two. On the other hand, the pressure 
loss is much less—generally a third to a fourth as great 
and the saving in pumping resulting might easily 
more than offset the first cost. The venturi is more dif- 
ficult to install, especially in an existing line; but re- 
quires 5 to 10 pipe diameters of straight line preceding 
the location, while the others require 8 to 20 diameters. 
Each claims an accuracy of at least 99%. As to reliabil- 
ity, all should function with satisfaction indefinitely 
with practically no attention.9?? 





Cast iron pipe joints were tested for pull-out strength 
at Ohio State University Experiment Station in sizes 
of 6” to 20”, pressure being exerted by closing the ends 
of a line of pipes and exerting water pressure therein ; 
3800 
from which they developed the formula P = ——- —40, 
D+6 
in which D is the diameter of the pipe in inches and P 
is the water pressure in pounds per square inch. This 
applies to calked lead joints and also to sulphur com- 
pounds. Lead showed a distinct flow under the loads, 
indicating that a joint will sustain for a brief time a 
much larger load than it will carry for a long period. 
In nearly every test, failure began by the spigot slip- 
ping through the lead. A long-time experiment with a 
sulphur compound joint indicated that the strength of 
the material improves greatly with age, and one joint 
re-waterproofed itself after it had been broken.”** 


Cast iron pipe specifications,. according to Committee 
A — 21 of the A.S.T.M.. should 
not contain requirements for proc- 
ess and metallurgical control, un- 
less possibly a limitation of 
0.10% for sulphur and 0.90 for 
phosphorous. From _ laboratory 
tests at M.I.T. it concludes that 
no practicable variations in iron 
mixtures will materially change 
or reduce susceptibility to corro- 
sion. Addition of silicon which 
would do this would be prohibi- 
tive in expense and produce an 
iron brittle and impracticable to 
cut or tap. 

Tests of loss of head in 
tees, crosses and bends of 6” to 
12” diameter, and studies of 
losses in distribution systems, led 
to the conclusion that short fit- 
tings give no more total loss of 


NET HEAD LOSS-INCHES OF WATER 








RATE OF FLOW- G.P.M. 


Net differential head loss created by the 
different types; 53” of water maximum 
differential; 5,000 g.p.m. in 20” main. 


head in distribution systems than do long fittings, al- 
though in pumping stations where velocities are high 
long-radius fittings are desirable. “4!?1" 


Licensing operators of water purification plants is 
required by state laws of New Jersey, Michigan and 
West Virginia; while Ohio effects the same by means of 
the Registration Law for Professional Engineers, and 
the Texas Water Works Ass’n has established a volun- 
tary system of licensing. West Virginia makes use of a 
law which permits the Public Health Council of the 
State to issue regulations pertaining to the operation of 
filter plants. The committee did not have a single reply 
from a licensed operator who did not favor such regu- 
Jations. It suggests that, for a city where sedimentation, 
coagulation and filtration are used, the operator should 
be a graduate of a recognized college with a degree in 
sanitary or chemical engineering or public health with 
one year’s experience ; or in civil engineering or a B.S. 
with chemistry major, with 2 years’ experience; or a 
B.A. with courses in water chemistry with 3 years’ ex- 
perience ; or two years in college with 5 years’ experi- 
ence; or, if with no college education, with 5 to 10 years’ 
experience.“!?"¢ 


Ozone treatment in Hobart, Ind., removes high vege- 
table taste and odor completely and reduces the color to 
from 0 to 2, and reduces to 0 the B Coli count of 8 in 
the filtered water. The equipment comprises a 25 k.v.a. 
transformer (208—18,720), 10 h.p. electric pump, 
ozone generator, combined circulating tank and aerator, 
dehydrating refrigerator and air cabinet. One k.w.h. is 
used per 1,000 gal. of water ozonated. Based on 60,- 
000,000 gal. per year, the cost, additional to that for 
current, is 5 cents per 1,000 gal. for interest and de- 
preciation (10%), and 1 cent for maintenance. The 
ozonators were installed in the existing filter building 
early in 1932.91?” 





NomINAL Pipe DIAMETER ~ INCHES 


Approximate purchase prices, at factory, of 
the several types. Curves, for venturi tubes 
based on use with Classes A, B and C pipe. 
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Let Dacsser Couplings SIMPLIFY YOUR PIPE-LINE WORK! 


The easiest way to join two lengths of 

pipe is to Dresser Couple them. Most 

ARE of the work is done before you start, 

ate for the Dresser parts (Photo 1) are 

FACTORY-MADE ASSEMBLED (wot MADE) simply assembled on plain-end pipe 

COMPONENT PARTS IN THE FIELD with just one tool—a wrench (Photo 

1 ss aa Te 2). This standardization in the fac- 

‘ tory eliminates the “human equation” 
! 
ie 






























in the field... permits the use of un- 
skilled labor . .. makes every joint per- 
fect regardless of weather, ditch water, 
assembly above or below the ditch, etc. 

And that’s not all! The completed 
Dresser joints will remain permanent- 
ly, absolutely tight for the life of the 
line! Hence no “allowable leakage” 
need be figured, and no unaccounted- 
for losses occur! Yet Dresser Coup- 
lings are flexible enough to absorb all 
ordinary pipe movements! 

These proved advantages can be 
yours by simply specifying Dresser 
Couplings—available for all sizes and 
kinds of plain-end steel and cast iron 
pipe. Write for further information. 


$. RB. DRESSER MFG. COMPANY - BRADFORD, PA. 


.. FOR ALL SIZES 
ORDINARY LABOR AND KINDS 


OF PIPE 
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THERE IS NO SUBSTITUTE FOR WATER 


Allow the supply to be interrupted and the consequences are appalling. 


Internal 
Combustion 
Engines 








Gas, Gasoline—Diesel 
Oil Engines 





At the Attleboro Water Works, Attleboro, Mass., a Sterling Dolphin C-8 cylinder 300 
H.P. engine direct connected to two 3 stage Warren pumps running at 1550 K.P.M. 


Sterling engines are built to pump water in any emergency. 


STERLING ENGINE COMPANY 








Home Office and Plant DEPT. C-5 Branch Office 
1270 NIAGARA ST. 900 CHRYSLER BLDC. 
BUFFALO, N. Y. NEW YORK, N. Y. 

| 




































When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49 
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The only ALL-comprehensive 


DIESEL HANDBOOK 


ever published... 





ASK ANY QUESTION ON 
THE DIESEL ENGINE... 


The answer is in the DeLuxe Edit‘or. of the 


DIESEL ENGINEERING 
HANDBOOK. cs, sak op aw 


comprehensive compendium of the most up-to-date, authoritative in- 
formation on Diesel engine design, mechanical details, operation, 
installation, maintenance, plant layout, costs, etc. Covers all stationary, 
power plant and industrial applications; treats extensively of transport 
Diesels in trucks, busses, tractors, locomotives and trains. 

Its preparation took a long time and plenty of work. And it will save 
you time and money. Adopted as standard instruction book by en- 
gineering colleges. 

Never before has such a wealth of data been gathered between two 
covers. Never before has a Diesel handbook attempted to cover EVERY 
angle of the whole complicated subject of costs, applications, and 
operation. Abundant photographs and diagrams. 


Diesel Users Demanded This New ALL-Inclusive 
Handbook; Industry Helped Us Compile It 


The DE LUXE EDITION is an inexhaustible fund of information for the 
potential Diesel engine buyer, and an absolute necessity for the Diesel 
user. It is packed with essential data for the man looking for general 
as well as specific information on Diesel engines and their applications. 
Valuable even ten years from today. 

Bound in beautiful grained red waterproof leatherette; decorated in 
gold. Timely and up-to-date, accurate and informative. 920 pages— 
40 ALL-comprehensive chapters—of authoritative, well-written and 
useful data. $5.00 per copy. Published by Diesel Publications, Inc., New 
York. 


Public Works, 310 East 45th St., New York. 


Please send me postpaid a copy of the De Luxe Edition of the Diesel | 
Engineering Handbook. I enclose $5.00. 


BBGPOEB: oc cccvccevvccscvccscccveeccccccccccccccccescescccccecesoeses ee | 





When writing, we will appreciate your mentioning Pustic Works. 
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Handling liquid chlorine containers is safe if care 
is used; but dropping or bumping containers is ex- 
tremely dangerous. Moving on low, rubber-tired or jack 
trucks is preferable to hoisting; if the latter is neces- 
sary, safe lifting clamps are preferable to ropes; the 
use of cables or chains as slings is very dangerous. 
When stored, containers up to 150 lbs. capacity should 
stand vertical and be securely prevented from falling ; 
shielded from severe mechanical disturbance such as 
being hit; free from extremes of temperature, especially 
high temperatures. No containers should ever be stored 
or used near steam radiators or steam pipes, or near in- 
flammable materials. So long as the present fusible 
plugs are used, when the container reaches a tempera- 
ture of about 160° F. severe chlorine leaks are certain 
to result.44-™ 


Maximum raw water pollution safely permissible 
to permit adequate purification, producing effluents 
meeting both requirements of the present Treasury 
Dept. B Coli standard, are believed by Streeter to be: 
For waters requiring filtration—The average B Coli 
index of the raw water as delivered for treatment, when 
considered over a significantly long period of time, 
such as a year, should in no case exceed 5,000 per 100 
cc.; and should not exceed 20,000 per 100 cc. during 
more than 5% of the period considered, in which case 
the limiting B Coli index might be as high as, or some- 
thing less than 5,000 per 100 cc. according to the char- 
acter of the source and the variability of the water 
taken from that source. For waters requiring only 
chlorination—The average index of the raw water, 
when considered over a similarly long period of time, 
should not exceed 50 per 100 cc., or a figure sufficiently 
lower so that the number would not exceed 400 per 
100 cc. for more than 5% of the time.AU~? 


Diesel engine by-products not often used are the hot 
water, exhaust heat, and the COz2 in the exhaust gases. 
The hot water can be used for lime slaking in a soften- 
ing plant, in the laboratory, washroom and shower bath. 
A considerable amount of heat, up to about 35% of the 
B.t.u. in the fuel, is present in the exhaust gases, much 
of which could be recovered for heating the building. 

The COz is used in Midland, Mich., for stabilizing 
water softened by the lime process, bringing the pH 
from 10.2 to 8.2. Prior to 1934 this had been done by 
COz obtained by burning coke at a cost of $30 a month. 
Since then the exhaust of a 200 hp. Worthington diesel 
engine (which operates a generator) has furnished suf- 
ficient CO¢' to stabilize 3 mgd. The exhaust was found 
to be of uniformly satisfactory quality, with low sul- 
phur content and so free from objectionable constituents 
as not to need scrubbing. 

Fifty percent of the exhaust heat was recovered, and 
heated the building all last winter, effecting a saving 
of $250. The use of the COs effected a saving of 
$304,718 





Bibliography of Recent Water Works Literature 


To find an indicated reference, find the given letter and 
bold-face number at the left of the column, and the light-face 
number (following the dash) immediately below this. The 
bold-face number indicates the month of issue of Public Works 
in which the article was listed, which is generally the current 

but may be a previous one. 

c, Indicates construction article; n, note or short article; 

Pp, paper before a society (complete or abstract), t, technical 


article. 
A Journal, American Water Works Association 
12 October 


1. A Suggested Water Works Collection Procedure. By M. F. 
Hoffman, pp. 1273-1277. 

2. Financial History and Present Financial Policy of Cin- 
cinnati Water Dept. By A. S. Hibbs, pp. 1278-1283. 

3. Sales Taxes in Relation to Water Utilities. By D. L. Maf- 

fitt, pp. 1284-1289. 
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4. Resseding Physical Property Data. By C. Haydock, pp. 


5. Collection of bg er Water Works Data. By N. B. 
Jacobs and J. W. Guilday, 1, PP. 1297-1306. 

6. Relation of Engineering an Accounting to the Item of 
Depreciation for Rat king and for Taxes. By E. E. 
Bankson, pp. 1307-1322. 

7. Should Municipal Plants Be Regulated by — Com- 
rot eae Be Subject to Taxation? By J. A. Beck, pp. 


8. Accounting Uniformity. By H. Boggs, pp. 1331-1342. 
9. mney Ae He Special Lien Bond Situation. By R. A. Taft, 
pp. 
10. Preventing the Theft of Water. By C. M. McCord, pp. 
1357-1359. 


11. Stub Billing. By T. G. Banks, pp. 1360-1362. 

12. Storage Yard and Material Handling. By W. V. Weir, 
pp. 1363-1365. 

13. Painting, Markings and Other Characteristics of Fire 
Hydrants. By T. L. Amiss, pp. 1366-1371. 

14. Is a Record System of Underground Water Mains Justi- 
fiable? By E. A. Munyan, pp. 1372-1385. 

15. eS at Dams and Pipe Lines. By T. H. Wiggin, pp. 

16. Licensing of Water Works Employees. Report of Com- 
mittee, pp. 1392-1405. 

17. Specifications-for Cast Iron Pipe. Report of Committee, 
pp. 1406-1409. 


D The Surveyor 
12 October 18 
1. 


y" ‘omedeaad Construction (at Dudley, England), pp. 411- 


yo eg 1 


London’s Water, pp. 469-47 
n. Wood Joints in 90- Foarold Water Pipe, p. 472. 


Engineering News-Record 
November 7 
pecans eo and Odor Tests of Paints for Water Tanks. 
. G. L. Hall, p. 639. 


— 
Fags 


November 14 
Rainfall in Muskingum Valley Unusually Heavy in August 
Storm, p. 689. 
F Water Works Engineering 
12 October 30 
i. Pave Water Supply Systems. By V. E. Kojinov, pp. 
2. $1, 000, 000 Water Softening Plant (Hamilton, O.). By 
. W. Wolfenden, pp. 1238-1239. 
November 138 


3. New Device for Locating Hidden Pipes. By S. C. Hoare, 
pp. 1298-1300. 
G Water Works and Sewerage 
12 November 
1. Water Supply and Sonne pupa at Singapore. By 
I. W. Mendelsohn, pp. 371-374. 
2. Primary Elements for Sewage and Water Meters. By 
L. D. Carlyon, pp. 375-378. 
8. Forgotten Meters. By E. A. Smith, pp. 387-389. 
4. Experiences in Water Main Cleaning at Evansville. By 
C. Streithof, pp. 394-395. 
5. es Emergency Main Repairs. By H. E. Nunn, pp. 
396-397 
6. Improved Standards for Residual Chlorine Tests. By R. D. 
Scott, pp. 399-400, 
P American City 
12 November 
1. Water Mains Cleaned Before Softening Water. By J. A. 
Fulkman, pp. 45-46. 
2. Ozone Solves Color, Odor and Taste Problem in Hobart 
Plant. By T. O. Ferkinhoff, pp. 47-48. 
P Public Works 
12 November 
) cS pana Ky., New Filter Plant. By H. Arnold, pp. 
11-12. 
2. Run-Off Records from Dept. of Agriculture Projects, p. 21. 
3. Permanent Chlorine Standards. By F. E. Daniels, p. 26. 
4. n. Sanitary Survey of Reservoir Watersheds, p. 26. 





Farm to Market Surveys in Georgia 
By Henry E. Newton, State Highway Engineer 


In planning the improvement of farm-to-market 
roads, we have a locating engineer go over the road with 
a survey party and run out a traverse of the old road. 
This is plotted up and the essential developments, such 
as houses, schools, churches, intersecting roads, etc., 
are shown on the traverse. This is then checked in the 
field and a decision is made as to how far it is practicable 
to leave the old road, bearing in mind the develop- 
ments shown on the plan, in order to correct the aling- 
ment and grades. 

This question having been decided, a complete survey 
is made, including cross-sections, drainage areas, etc., 
and the regular plans are prepared as is usual practice 
for all highway work. 















INITIAL 
LEAKAGE 


Stops Almost At Once 
in Bell and Spigot 
Joints Made with 





Using Tegul-MINERALEAD you can meet any reasonable 
specification immediately on turning pressure into the line 
® Reduction in initial leakage amounts to as much as 96% ® 
What leakage there is takes up in the same way as in joints made 
with ordinary sulphur compounds. 

CANNOT CHANGE IN COMPOSITION — Tegul-MIN- 
ERALEAD comes in ingot form, like MINERALEAD. Easy 
to ship, handle and store. Cannot change in composition be- 
tween the factory and the job. Impervious to moisture. May 
be stored outdoors in any weather. Faster-working. Ingots may 
be added to the melting potas needed without delaying the 
work a single minute. 

MORE ECONOMICAL TOO—While slightly higher in initial 
cost, Tegul-MINERALEAD is eventually decidedly more eco- 
nomical. Read advantages under PHYSICAL PROPERTIES 
below. 


OTHER USES—Tegul-MINERALEAD also serves for setting 
traffic markers in concrete roads, setting bolts, guard rails, etc. 
in concrete, jointing acid-proof bricks in floors and tanks, joint- 
ing terra cotta concrete, Duriron and Transite Pipe ® Can be 
produced in any degree of plasticity from relatively hard to 
rubber-like. © Write for full information. 


Consider these PHYSICAL PROPERTIES 


TENSILE STRENGTH—600-700 ibs. per square inch. 

CRUSHING STRENGTH—A cylinder 2” diameter, 4” long has compression strength ef 
5000 ibs. per square inch. 

MODULUS OF RUPTURE—Bar (”xi”x7”—2000 Ibs. per square inch. 


RESISTANCE TO THERMAL SHOCK—Twenty times greater than that of ordinary 
sulphur compounds. 


RESISTANCE TO MECHANICAL SHOCK—Twice as great. 
ELASTICITY—Three times greater. 


CHEMICAL RESISTANCE—Inert to all mineral one except hydrofluoric, regardiess 
of concentration—also to the salts of these ac 


The ATLAS MINERAL 
PRODUCTS COMPANY 


OF PENNSYLVANIA 
MERTZTOWN, PA. 


Manufacturers of 


G-K Sewer Joint ComMPpounpD MINERALEAD 
Ampco Sewer Joint COMPOUND 

ACCESSORIES VITROBOND TILeset 

 coeteaeeioanteertaretenteentaaieetenteatententitiondtententantentententententetententetents | 

The Atlas Mineral Products Co. of Pa. | 


Mertztown, Pennsyivania 
Send further information about Tegul-MINERALEAD, for attention of eur ! 


——— — 
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— 


Firm and/or Title .........sccccoccccsocessessecsccscscessccccesbovovecoves | 
AGGFOSS nc cece cece ccc cceeeenreeeeeneeeeeseeeeeesesesesesesseeeseeeeees ! 
Remarks ....... Pererererererereerrrrrree reer etter eee p.w. 12-35 | 
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American Road Builders’ Association 


The Road Show 


On January 20 to 24, 1936, the Road 
Show will be held in the Municipal Audi- 
torium at Cleveland, Ohio. Applications 
for space for the show have far exceeded 
expectations, and it has become neces- 
sary to obtain additional space in the 
adjacent Arcade and North Hall. The 
attendance is expected to be reminiscent 
of old times. 

There has been no real Road Show 
since 1933, hotel exhibits having been 
shown in 1934 and 1935. The interest 
in the 1936 show is an evidence of the 
better status in the road building indus- 
try, which suffered severely during the 
past four years. 


The continuance of an adequate high- 
way program, federal aid for the con- 
struction of roads and streets, sane and 
adequate highway legislation, highway 
safety and economically sound principles 
in highway construction are to be 
stressed. The diversion of highway rev- 
enues will be combatted vigorously. Farm 
to market roads will receive their share 
of attention, 


Official nominees for officers and for 
directors are: 

For President: Willard T. Chevalier, Vice- 
President, McGraw-Hill Publishing Co., 
New York, N. Y. 

For Vice-Presidents: Paul B. Reinhold, 
Secretary-Treasurer, Reinhold & Co., Inc., 
Pittsburgh, Pa.; John E. Ballenger, John E. 
Ballenger Construction Co., Lakeland, Fla.; 
Lion Gardiner, Vice-President, Jaeger Ma- 


chine Co., Columbus, O.; Stanley Abel, Su- 
pervisor, Fourth District, Kern County, 
Taft, Cal. 


For Treasurer: James H. MacDonald, Con- 
sulting Road and Paving Expert, New 
Haven, Conn. 

For Directors: T. H. Cutler, Chief Engi- 
neer, Missouri State Highway Department, 
Jefferson City, Mo.; Otto S. Hess, Engineer- 
Manager, Kent County Road Commission, 
Grand Rapids, Mich.; C. E. Myers, Consult- 
ing Engineer, Philadelphia, Pa.; Preston G. 
Peterson, State Highway Commissioner, Salt 
Lake City, Utah.; George F. Schlesinger, 
Chief Engineer and Managing Director, Na- 
tional Paving Brick Assn., Washington, D. 
C.; W. A. Van Duzer, Director of Traffic, 
Washington, D. C.; Carl O. Wold, Vice- 
President, Caterpillar Tractor Co., Peoria, 


Ill. 





National Paving 
Brick Association 


The thirteenth annual meeting of the 

_ National Paving Brick Association will 

be held at Columbus, Ohio, January 29 
to 31, 1936, at the Deshler-Wallick 
Hotel. Most of the sessions will be open 
to the general public and those interested 
in street and highway development are 
cordially invited to attend. 

In addition to the business sessions of 
the Association, the program will consist 
of papers and discussions by prominent 
engineer and contractor users of paving 
brick. Recent important developments 


in paving brick production and utiliza- 
tion, including descriptions of modern 
brick street and highway paving and re- 
surfacing projects, will be included. 
There will be a progress report of the 
technical study of de-aired paving brick 
which is being conducted cooperatively 
by the U. S. Bureau of Public Roads 
and the National Paving Brick Associa- 
tion. The Research Bureau maintained 
by the National Paving Brick Associa- 
tion at the Ohio State University Ex- 
periment Station will present a resume 
of its work and an inspection trip will 
be scheduled to the experimental road 
recently completed in Hocking County 
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on Ohio Route 31 near Columbus. On 
this State and Federal Project eighteen 
different kinds of fillers, developed in 
the laboratory of the Research Bureau, 
have been installed. 

The relationship of brick pavement 
construction and relaying to unemploy- 
ment relief and the increasing utilization 
of brick for resurfacing and reclaiming 
old pavements and bases will be a promi- 
nent feature of the program. 

O. W. Renkert, Metropolitan Paving 
Brick Company, is President and George 
F, Schlesinger, former Director of 
Highways and Public Works of Ohio, 
is Chief Engineer and Secretary of the 
National Paving Brick Association. 





Personal News of Engineers 


Francis J. Colgan and Russell Van 
Sauers, formerly of the city engineer’s 
office, Port Jervis, N. Y., have been given 
appointments with the U. S. Engineer 
Department and assigned to the Wallkill 
River improvement work. 

D. Grant Mickle, head of the traffic 
department of Jensen, Bowen and Far- 
rell, consulting engineers of Ann Arbor, 
Mich., has been retained by the Michigan 
State Highway Department to direct a 
statewide survey of traffic volume, truck 
weight and sizes and general road use 
on the state and county highway system. 
This is a cooperative project between 
the Detroit Police Department and the 
Michigan State Highway Department. 

F. W. Liddle, city engineer of Wyan- 
dotte, Mich., has been directed by the 
city council to prepare plans and speci- 
fications for a sewage treatment plant. 

Donald C. Black has been appointed 
Engineer of Chelan County, Washing- 
ton, succeeding Walter Bowen. 

The executive offices of the Link-Belt 
Co., for many years located at 910 So. 
Michigan Ave., Chicago, Ill., have been 
moved to the Bell Bldg., 307 No. Mich- 
igan Ave. 





Unit Costs, Low 10 of 17 Bidders, Shenandoah—Great Smoky | 


7.764 Mi. Crushed Stone Surfacing, 21 Feet Wide 


Re ND I sg gt esc osc o-0 00 boc time 
SPURCMITL RONNE oils vos 0lv digress caivee sien 
Unclassified excavation for structures.............. 
Unclassified excavation for borrow................ 


Overhaul (station-yards) 
Overhaul (cubic-yard-miles) 


EY SEN PIONS 3.5 no's ooo ve oo oie 6 bls alot’ 


Class A concrete ... 
Claes DD COMETOE ..... « Wede’ ods 
Reinforcing steel 


Class A cement stone masonry. ’ OE Fe | oe ee = 
ee , PPT ETT Tee 
ee ee a bvids sb ble go ale eee bere 


Grouted rubble gutter .. 
18” cast iron culvert pipe—2000D 


18” reinforced concrete pipe—2000D.............. 


24” cast iron culvert pipe—2000D 


24” reinforced concrete pipe—2000D .............. 


Hand-laid riprap 


Hand-laid rock embankment ..... ............... 


Broken stone for tree root protection 


ae re 


10” vitrified tile underdrain... 
18” drop inlets ... 
24” drop inlets 


Stripping and storing topsoil Pee eee rere 


gS a | eee 
(1) Albert Bros., 
(5) Waugh Bros., Inc., 


(8) Chandler Bros., Inc., Virgilina, Va.; (9) C. 





Bids Received Oct. 24, 1935 


Unit Quantity (1) (2) (8) (4) 


Acre 42 150.00 150.00 225.00 200.00 
Cu. Yd 470,000 45 47 -40 
Cu. Yd. 9,400 1.00 1.00 2.00 
Cu. Yd 10,000 45 -30 40 
Sta. Yd 111,500 .02 -02 -02 
Cu. Yd. Mi. 3,000 me .20 -20 
Ton 27,000 1.95 1.75 1.75 
Cu. Yd. 1,300 23.50 22.00 27.00 
Cu. Yd 50 23.50 23.00 25.00 26.00 
Lb. 141,000 05 04 06 
Cu. Yd 600 16.00 15.00 15.00 16.00 
Cu. Yd 800 §=11.00 14.00 15.00 14.00 
Cu. Yd 150 =10.00 9.00 11.00 8.00 
Sq. Yd. 1,100 1.50 1.00 2.00 
Lin. Ft. 2,500 2.30 2.50 2.50 
Lin. Ft. 2,500 1.80 2.15 2.25 
Lin. Ft. 54 3.50 4.00 4.50 4.50 
Lin. Ft. 54 2.50 3.75 4.00 4.00 
Cu. Yd. 500 4.00 3.00 2.50 3.00 
Cu. Yd. 6,500 1.50 2.00 3.00 3.00 
Cu. Yd 200 2.00 3.00 2.00 2.00 
Lin. Ft 200 1.00 1.00 80 
Lin. Ft. 1,000 1.50 1.25 1.00 / 
Each 34 45.00 35.00 50.00 30.00 
Each 1 55.00 45.00 50.00 50.00 
Cu. Yd 19,000 30 .30 Bg 
Cu. Yd 19,000 30 .30 50 


Inc., Salem, Va.; (2) E. W. Grannis, Fayetteville, N. C.; (3) M. E. Gillios, Monett, 
Fayetteville, W. Va.; (6) Nello L. Teer and Nello L. Teer, Inc., Durham, 
A. Ragland, Jr., Louisburg, N. C.; 





BB. ©: 
(10) Blythe Bros. Co., 





Mt. Highway 


(8) (9) (10) 
175.00 150.00 . 355.00 


(5) (6) (7) 


100.00 200.06 210.00 
48 


42 .53 ¢ 

1.00 1.25 1.00 1. 30 i. 33 1.00 
-40 39 48 .32 .60 -60 
-03 -015 02 01 .015 015 
-20 .30 35 12 15 we 


2.00 1.75 2.35 1.85 2.00 2.00 
30.00 24.00 24.00 21.00 21.00 22.50 
33.00 24.00 26.00 23.00 21.00 24.00 

.06 -05 06 .05 -05 .045 
18.00 12.50 15.00 15.00 15.00 18.00 
15.00 12.50 12.00 11.00 15.00 15.00 

8.00 7.50 9.00 10.00 10.00 9.00 

3.00 1.50 1.50 1.00 1.50 2.00 

3.00 2.50 3.00 3.00 2.25 2 

4.00 2.00 3.00 2.00 2.00 2 

5.00 6.00 5.00 6.00 4.00 3. 

6.00 5.00 5.50 5.00 3.50 3 

3.00 2.00 5.00 3.00 2.00 2 

3.00 1.50 3.00 1.50 1.00 3. 

3.00 2.50 1.00 3.00 3.00 3.00 

1.00 1.00 -90 1.00 aa 75 

1.25 1.00 1.00 1.00 1.00 1.00 
60.00 40.00 50.00 40.00 35.00 40.00 
80.00 75.00 75.00 50.00 50.00 60.09 

.40 39 30 .40 30 .50 
-60 15 30 -40 .30 .30 


MuUsaivtvo 


Mo.; (4) T. M. Strider & Co., Nashville, Tenn.; 


(7) Ralph E. Mills Co., Frankfort, Ky.; 
Charlotte, N. C. 
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MUD-JACK METHOD 


or 


gl Ta Saves the Curb, 
Gutter and Sidewalk 


The Mud-Jack method of raising concrete curb, 
gutter, walks, and streets has solved the problem 
of reclaiming and correcting sunken concrete 
slab. It is the modern method to increase the 
life of concrete. Curb, gutter, walks and streets 
os anita ; > oe can be raised to original grade. A\ll of this with- 
Mud-Jack = == out reconstruction —the saving accomplished 
” = pays for the machine in less than one season's 
operation—in addition to the protection of the 
original investment. 


Write for Mud-Jack Bulletin 


Above curband gutter 
after elevation by the 
Mud-Jack Method— 
Reconstruction cost 
has been saved 











STEAM JACKETED 
STEAM OPERATED ASPHALT 
MIXERS 


For Bituminous Mixtures of All Kinds 








The New Buffalo - Springfield 3-Axle Rollers 


for all kinds of precision rolling especially 
of bituminous materials either hot or cold. 





Tuts new type of Roller (Patented) intro- 
duces the new principle of automatic compression 
and leveling, and retains the advantages of large 
ie es ama BE : diameter in all rolls. The entire roller is steerable 

with all rolls in permanent contact with the sur- 
eunnia tle aeons face material thereby giving multiple compaction 
t all times. 

ANTI FRICTION BEARINGS Oe ed 

ADJUSTABLE & REMOVABLE BLADE TIPS An illustrated pamphlet is available and will be 


Send for Bulletin P-234 sent upon request. 


HETHERINGTON & BERNER, Inc. The Buffalo-Springfield Roller Company 
INDIANAPOLIS, IND. SPRINGFIELD, OHIO 


Builders Of Asphalt Paving Machinery For 30 Years 
ATE NE EEL A A 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49 
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STRAIGHTLINE EQUIPMENT 
for Positive Results and High Efficiency 














- Fine Screens = 


- Grit Chambers - 





The Link-Belt Straightline Grit ; , 
cies: = Bar Screens = = ‘2,' Culos 
ee cae eae Address nearest 


This unit consists of a settling tank . 
ovided with a scraper-type a 1 office. 

lector; and an inclined washing and 

dewatering screw to which the 


cirri Sludge Collectors 
Mechanical Aerators 


Flocculation Equipment 


LINK-BELT COMPANY 


PHILADELPHIA, 2045 West Hunting Park Avenue 
CHICAGO . . . . 300 West Pershing Road 
LOS ANGELES, 361 S. Anderson St. TORONTO, Eastern Ave. & Leslie St. 
Offices in Principal Cities 


LINK-BELT 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49 
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DIRECTORY OF . 






CONSULTING ENGINEERS 





JOHN W. ALVORD 
CHARLES B. BURDICEK 
LOUIS R. HOWSON 
DONALD H. MAXWELL 


ALVORD, BURDICK 
& HOWSON 


Bngineera 


Water Works, Water Purification, 

Flood Relief, Sewerage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
Generation 


Civic Opera Buliding Chicago 





E. D. BARSTOW ALFRED LeFEBER 


BARSTOW & LeFEBER 


INCORPORATED 
Sanitary Engineers 


Public Water Supplies 
Purification—Softening 
Sewerage and Sewage Disposal 
Sanitary Laboratory 


31 N. Summit St. Akron, Ohio 


JAMES M. CAIRD 
Assoe. Am. Soc. C. E. 


Chemist and 
Bacteriologist 
Water Analysis and Tests of Filter 
Plants 
Office and Laboratory: 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 





GREELEY & HANSEN 


Hydraulic and Sanitary 
Engineers 
Reports, Designs, Supervision, Ap- 
praisals, Water Supply, Sewage, Wa- 


ter Purification, Sewage Treatment, 
Refuse Disposal. 


6 No. Michigan Avenue, Chicago, Ili. 








ROBERT CRAMER & SONS 


Consulting Engineers 


Sewage Disposal Plante and Sewerage 
Systems, Utilization and Disposal of 
Industrial Wastes. Power Plants, 
Design, Construction, Operation, 
Laboratory Service, Valua- 
tions and Reports. 


647 W. Virginia St., Milwaukee, Wis. 


HOWARD R. GREEN CO. 


Consulting Engineers 


DESIGN, SUPERVISION AND MAN- 
AGEMENT OF MUNICIPAL 
IMPROVEMENTS 


Pavements, Sewerage, Water Supply, 
Investigations and Reports 


208-210 Bever Bidg. Cedar Rapids, la. 





BLACK & VEATCH 
Consulting Engineers 
Sewerage. Sewage Disposal, Water 


Supply, Water Purification, Electric 
Lighting, Power Plants, Valuations, 


Special Investigation, Reports and 
Laboratory 
BE. B. Black N. T. Veatch, Jr. 


4706 Broadway, Kansas City, Mo. 





FLOYD G. BROWNE 


Sanitary Engineer 


Design Operation 
Technical Supervision 


Reports 


Water Works — Sewage Treatment 
Works — Industrial Wastes Treat- 
ment — Laboratory Analyses 


Marion, Ohio 


A. W. DOW, Inc. 
Chemical Engineers 
Consulting Paving Engineers 


Mem. Am. Inst. Ch. Engrs. 


Asphalt, Bitumens, Tars, Waterproof- 
ing, Paving, Engineering Materials. 


801 Second Avenue New York 


C. N. HARRUB ENGR. CO. 


Civil and Sanitary Engineers 
Member of Am. Soc. C. E. 


Water Supply, Sewerage, Paving and 
Structural Improvements 


712 Amer. Nat’! Bank Bidg. 
Nashville. Tenn. 








CHESTER M. EVERETT 


Hydraulic and Sanitary 
Engineer 


Water Supply, Sewerage, Drainage, 
Valuations, Plans, Supervision of 
Construction and Operation 


22 East 40th St. New York City 


NICHOLAS S. HILL, JR. 


Consulting Engineer 


Water Supply Sewage Disposal 
Hydraulic Developments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation. 


Managment, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New Vork City 





BURNS & McDONNELL 
ENGINEERING CO. 
Established 1897 
Consulting Engineers 


Lighting, Appraisals, 
Waterworks, Sewage, 
Rate Investigations. 


Kansas City, Mo. 107 W. Linwood Bivd. 
Albany, N. Y., 11 North Pearl Street 
Cincinnati, Ohio, Transportation Bidg. 








FULLER & McCLINTOCK 
Engineers 
W. Donarpson 


Ernest W. WuItLocx 
H. K. Gatiey 


F. G. CunnincHam 
C. A. Emerson, Jr. 
E.mer G. MANAHAN 


Sewage Treatment, Sewers, Water- 
works, Water Purification, Drainage, 
Waste Disposal, Valuations 


11 Park Place New York, N. Y. 








JENSEN, BOWEN and 
FARRELL 
ENGINEERS 


Appraisals, Rate Investigations, 
Traffic & Transportation Problems 


Ann Arbor Michigan 





When writing, we will appreciate your mentioning Pusiic Works. 
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DIRECTORY OF CONSULTING ENGINEERS Continued from previous page 








WIEDEMAN AND SINGLETON 





METCALF & EDDY HENRY W. TAYLOR 


Bngineers Engtneers 
Consulting Engineer 













































Harrison P. Eddy John P. Wentworth 

Chas. W.Sherman Harrison P. Eddy, Jr. Water Supply, Water Purification, Sew- 
Almon L, Fales Arthur L. Shaw Water Supply, Sewerage, erage, Sewage Disposal, Investiga- 
Frank A. Marston E. Sherman Chase tions, Designs, Supervision of 


Hydraulic Developments, 


Water, Sewage, Drainage, Refuse and . 
industria! ’ Wastes Problems Garbage and Refuse Incineration 
Laboratory. Valuations 


Statler Bullding Boston 11 Park Place, New York City Candler Bidg. Atlanta 


Construction and Operation, 
Valuations and Reports 





HARRY W. CLARE ENGINEERING CO. 
Engineer Engineers Professional Engineers 


(Est. 1869—Inc. 1924) 


Water Supply, Treatment, Sewerage, CHANNING HowarpD Pau. F. Howarp MUNICIPAL IMPROVEMENTS 





Reports, Plans, Estimates, Wa ter A. JANVRIN C. Rocgr Pgarson ye syne phos agg 
Supervision and Operation, Water mong = Water Purification, 
Vatuattan sax aan Sewerage, Sewage Disposal, Water {NVESTIGATIONS 
° Front Improvements and al] Munici- APPRAISALS 
pal and Industrial Development Prob- 
lems, Investigations, Reports, Designs, 419 Farmers Union Building 
25 W. 48rd St. New York, N. Y. Supervision, Valuations. Salina, Kans. 
89 BROAD ST. BOSTON, MASS. 





ALEXANDER POTTER 


The Consulting Engineers whose names appear in the Directory 


Civil and Sanitary are specialists in public improvements — Roads and Streets, 
Engineer Water Supply, Sewerage, Refuse Disposal, City Planning, etc. 
Specialties: Water Supply, City, county and state officials who need advice will be able to 
Sewerage and Pavements select from this list engineers to solve their difficulties or carry 
the work through from its initial stage to a satisfactory con- 


Phone Cortlandt 7-3195 i 
clusion. 


60 Church St. New York City 











For Everyone Interested in Sewage Treatment 


THE MANUAL OF 
SEWAGE DISPOSAL EQUIPMENT 
By A. PRESCOTT FOLWELL 


’ ‘ . . . . <a ’ ° T ° 
THIS central source of information eliminates “Sewerage” and editor of Pustic Worxs Magazine 


tedious searching through cumbersome files and ' 
All steps in sewage treatment are discussed in log- 


ip eine ss ay Aas i _ ical order with a chapter devoted to each. As each 
ful fa "7 “ P | Pan Cae etal phase of the treatment is explained, EVERY type 
eee oe eee plants and small plants, of equipment which can be used in that part of the 
to the city engineer and the sewage plant operator. process is described and illustrated, and the names 
of the manufacturers of all types are included. 


The Manual is written by The Manual contains, in one handy volume, data 
A. Prescott Folwell, one hitherto unavailable except by arduous hunting 
of the world’s leading au- through hundreds of books, catalogs, etc. It is com- 
thorities on sewage treat- plete and unbiased. No other publication gives the 
ment, author of the textbook same information. 

Order your copy today. 


ee ee, te ES te ae Xe 

Book Dept., <S, 310 East 45th St., New York, N. Y- : : 

Enclosed find $2.00 for which send me promptly one copy of The Manual ] question if you are not en 

of Sewage Disposal Equipment—by Folwell. | tirely satisfied with The 
Manual. 









ONLY $2.00 Postpaid 
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NEW EQUIPMENT FOR CONSTRUCTION 





“Caterpillar” Announces 
New Models: 


Caterpillar Tractor Co. of Peoria, 
Illinois, announces four new Diesel trac- 
tors, to be known as the RD-8, RD-7, 
RD-6 and RD-4, and a spark ignition 
machine called the Thirty. These have 
belt horsepowers of 110, 70, 51, 41 and 
41, respectively. 

The first three Diesel models succeed 
the Diesel Seventy-Five, Diesel Fifty 
and Diesel Forty and are comparable 
with them in everything except power. 
Engines in these three have increased 
power through an increase in cylinder 
bore from 5% to 534 inches and other 
refinements that have been made in the 
engines and fuel injection system. 

The new RD-4 and Thirty are com- 
panions in outer dimensions, chassis, 
transmission and tracks. Many engine 
parts are also interchangeable. The new 
machines have higher ground clearance 
(115%”) and less overall height (5° 4%”) 
than the old Thirty tractor. The Diesel 
weighs only 400 pounds more than the 
new Thirty and almost 300 pounds less 
than the old, a major achievement in 
Diesel tractor design. 

The RD-4 consumes only 1% gallons 
of low cost fuel oil an hour. The RD-4 
and new Thirty have five speeds for- 
ward, fifth being 5.4 m.p.h. Drawbar 
pull for both (the ‘Thirty burning gaso- 
line) is as follows: First, 7,725 pounds; 
second, 5,475 pounds; third, 4,170 
pounds; fourth, 3,195 pounds; fifth, 
1,880 pounds; and reverse, 6,800 
pounds. Speeds are 1.7, 2.4, 3.0, 3.7, 
5.4 and 1.9 (reverse) m.p.h., respec- 
tively. Standard tread is 44” and for 
wide gauge models, 60”. 


Equitable Surface Heater: 


The improved Equitable surface 
heater is designed and used for the eco- 
nomical resurfacing of asphalt, brick, 
cobble and concrete pavements and can 
be successfully used wherever asphalt 
and bituminous materials are used for 
repairing. Old worn out pavements are 
restored to their original efficiency at a 
saving of 35 to 45 per cent. 





45 





ering which consumes time and slows up 
the crew. 

All operating parts are completely en- 
closed in the machine frame with easily 
operated sliding doors on both sides 
which can be locked. The machine is 
equipped with a Garden City blower 
operated with a 12 H.P. Nova engine. 
All operating parts, consisting of air 
blower, hydraulic hoist and pumps are 
provided with friction clutches, with 
valves conveniently located for the oper- 
ator, which insures perfect control at all 
times. 

The heater is equipped with a spe- 
cially designed oil burner for heating as- 
phalt and drawing out all moisture from 
brick, cobble and concrete pavements. 
The even intense heat makes possible the 





The heater unit is mounted on a two 
ton heavy duty Diamond YT Truck 
chassis built for power at low speed. 
The overall length of the entire machine 
is 27 ft., width 8 ft. and height 7 ft. 

The surface heating is 8’ x 8’ square 
and is made of heavy steel plate with 
skids, connecting rods and lifting cable. 


- This hood is attached to the rear of the 


machine and is so arranged that when 
in operation will slide forward or back- 
ward on the street surface without the 
necessity of raising. Raising this hood is 
necessary only when the machine is to 
be turned around or when traveling from 
one location to another. 

A heavy duty hydraulic hoist is used 
to raise and lower the hood, thus elimi- 
nating the usual manual lifting and low- 


bonding of the original pavement and 
the new material into a solid unit vul- 
canizing the resurfacing material into 
the old pavement. Write the Equitable 
Asphalt Maintenance Co., Kansas City, 
Mo., for full details. 


To Cut Pumping Costs 


A new 6-inch pump has been an- 
nounced by Ralph B. Carter Co., 53 Park 
Place, N. Y. The Ford V-8 engine has 
been converted for use as a power unit, 
providing a capacity of 96,000 gallons 
per hour. A new folder describes this 
pump, giving much information of value 
for engineers and contractors, including 
a capacity curve. Sent on request to the 
manufacturers or to the editor of PUBLIC 
WORKS. 





Lewis Allen, superintendent of streets, Clintonville, Wisconsin, says that the addition of the streamlined FWD Maintainer unit 
pictured above has speeded up the maintenance of the city’s streets by 300 percent. The former equipment, shown at the right of 


the picture, can now be kept in reserve for auxiliary and emergency use. 








New Equipment and New Ideas 





Build Your Own 
Motor-Compressor 


This can be done by using a Model A 
Ford engine, with the regular head re- 
moved and replaced by a Smith patented 
compressor head. 


The Smith patented head is so con- 
structed that the two outside cylinders 
generate the power, while the two center 
cylinders are used for air compression, 
resulting in a self driven compressor. 
The use of the strip type, ribbon steel 
valve, permits a much higher speed than 
is practicable with any other type of 
compressor valve, and speeds up to 1400 
RPM may be maintained. 

Each cylinder has a displacement of 
50 cubic inches. With two cylinders 
compressing and driven at a speed of 
1000 RPM;; the displacement is 58 cubic 
feet per minute. The Smith compressor 
is fitted with a governor that main- 
tains a constant speed of 1250 RPM. 
At this speed, displacement is 72 cubic 
ft. free air. It will easily operate one 
medium jackhammer, paving breaker, 
‘ tampers, spades, etc. 

Desirable features include automatic 
unloader and idler, engine speed gover- 
nor, pressure lubrication throughout and 
electric starter; while the absence of 
clutches, gears, couplings, etc., greatly 
simplifies operating and maintenance 
costs. 

Aside from the head, practically all 
wearing parts are available at Ford 
Dealers anywhere. Replacement costs are 
reduced to a minimum, and this results 
in uninterrupted operation of the Smith 
compressor. 





Ford Engine 
Compressor 


A double capacity unit consists of two 
of the self driven compressors mounted 
in one frame, each having its own radi- 
ator, and each working independently of 
the other or working in unison if desired, 
and each discharging into a common re- 
ceiver. Unit is wheel or skid mounted 
as preferred. Wheel mounted equipment 
includes springs, rubber tires and Tim- 
ken roller bearings permitting rapid 
road towing speed. 

Full information may be obtained by 
writing Gordon Smith and Company, 
Inc., Bowling Green, Kentucky. 





Worthington Pumps for 
Tough Jobs: 


Open impeller non-clogging centrifu- 
gal pumps for handling solid materials 
in suspension, gritty liquids, liquids 
containing stringy material, etc., are 
now being made-in a wide range of sizes 





eam shies 





Worthington Monobloc Pump 


by the Worthington Pump and Machin- 
ery Corporation, Harrison, N. J. The 
pumps are of compact ‘“‘Monobloc” con- 
struction, the greatest overall length of 
the largest size being only 
23 inches. 

They are available in all- 
iron, all-bronze, or bronze- 
fitted, and for special ser- 
vices as in chemical plants, 
breweries, distilleries, can- 
neries, packing plants, etc., 
such special materials as 
stainless steel, Everdur, and 
Monel metal are povided. 

Ratings range from 10 to 
250 g.p.m. against heads of 
10 to 100 feet, % hp. to 
7% hp.; 1500 r.p.m. to 
3600 r.p.m.; A.C. or D.C.; 
50 and 60-cycle; single- 
phase or poly-phase. In ad- 
dition, where standard con- 
struction does not suit, spe- 
cial constructions and char- 
acteristics are available. 
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The Tractioneer: 


The By-Products Steel Corp., Coates- 
ville, Pa., are distributors for Hopkins 
tractioneers, which are steel tread plates 
attachable to trucks, graders, shovels, 
mixers, etc. These perform two impor- 
tant functions—they give remarkable 
traction, and by reduced unit ground 
pressure permit “walking over’ mud, 
sand, snow and other soft surfaces. Trac- 
tioneers are adaptable to a wide variety 
of equipment and uses. Mud or snow 
will not cake between the shoes, it is 
claimed, or inside of them. The cost is 
relatively small. A folder containing 
much information and the results of tests 
made at Aberdeen Proving Grounds is 
available on request to George C. Doug- 
las, Tractioneer, Inc., 11th and Hamil- 
ton Sts., Philadelphia, Pa. 





The “Weldrite” System: 


Some valuable information on prac- 
tical and economical methods of resur- 
facing asphalt, any bituminous, old brick 
or cobblestone pavements, is provided in 
the literature of the Equitable Asphalt 
Maintenance Co., 1405 Kansas Ave., 
Kansas City, Mo. 





Byers Steel Pipe: 

The A. M. Byers Co., Pittsburgh, Pa., 
long known for their wrought iron pipe, 
have announced that they will hereafter 
manufacture steel pipe as well. Further 
information on sizes, weights and speci- 
fications can be obtained from the com- 


pany. 





Air and Electric Hoists: 


Many money saving applications of 
the Sullivan utility hoists are suggested 
in Bulletin 76-X—a 12 page 2 color 
book just issued. These compact yet 
powerful hoists handle materials lifting 
on construction jobs. Electric and com- 
pressed air drive. Ask for Bulletin 76-X, 
Sullivan Machinery Company, 1600-A 
Bell Bldg., Chicago, Ill. 





Anti-Freeze for Air: 


An anti-freeze system for air lines 
(Tanner Tank and Tannergas) is de- 
scribed in a circular just published by 
the Sullivan Machinery Company. Guar- 
anteed to prevent freezing at 70 degrees 
below zero. Odorless, harmless, non-ex- 
plosive. In use by large mine, quarries 
and contractors. Ask for circular. Sulli- 
van Machinery Company, 1600-C Bell 
Bldg., Chicago, Ill. 





Power Units: 

Five McCormick-Deering power units, 
one of them Diesel, are described in 
bulletins just issued by International 
Harvester Co., 606 So. Michigan Ave., 
Chicago, Ill. Sent on request. 





Elevating Graders: 

Caterpillar Tractor Co., Peoria, IIl., 
has issued a very complete 38-page cata- 
log illustrating and describing its lines 
of elevating graders. Sent on request. 









Os dara i“ © we A Me 
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Descriptions of these free booklets are published 


to help you obtain needed information quickly 


Readers’ Service 
Department 


ALSO SEE OTHER DESCRIPTIONS ON PAGES 48 AND 49 


Mail the Coupon 
For Any of These 
FREE Booklets 


| 












Construction Materials and Equipment 


Asphalt Heaters 

9, Illustrated manual No. 11 describes 
“Hotstuf,”’ the master oil burning heater. 
The only heater with patented elevated 
melting chamber for Asphalt, Tar and 
all bitumens used in road and street con- 
struction and maintenance, roofing, water 
proofing, pipe coating, etc. Mohawk As- 
phalt Heater Co., Frankfort, N. Y. 


Safet Signals 

20. educe accidents on your con- 
struction work with effective, yet simple, 
low-cost safety signals. Especially de- 
signed for safety in construction, on 
street work, highways and water and 
sewer construction. Write for Bulletin 322 
illustrating a variety of types. Martin- 
dale Electric Co., 1378 Hird St., Cleve- 


Bituminous Mixer Time Lock 

11. Time locks on tar and asphalt 
paving plants are required by many states 
for better control of mixer. Bulletin TL-12 
describes the “all mechanical time lock 
which insures a better product. Fits any 
plant. Information from Hetherington & 
Berner, Inc., 701 Kentucky Ave., Indian- 
apolis, Ind. 


Concrete 

28. ‘“‘Better Concrete” sums up good 
concrete construction practice for the 
benefit of the man on the job, illustrating 
every step in the making of concrete with 
instructive and excellent hotographic 
views. Also, how Ry at 24- aed — 
makes it easy to get good concrete - 
er cost. This is a worth-while book. Write 
“Incor’ Cement, Room 2208, 342 Madison 
Ave., New York, N. Y. 


Concrete Accelerators 

30. ‘“‘How to Cure Concrete,” a forty- 
seven page manual published by the Dow 
Chemical Company, Midland, Michigan, 
treats fully subject suggested by title. 

31. “Curing Concrete Roads with Sol- 
vay Calcium Chloride,’’ 30 page booklet. 
Comprehensive. Contains tables, illustra- 
tions, suggestions for testing devices. 
Covers the subject in considerable detail. 
Solvay Sales Corp., 61 Broadway, N. Y. C 


35. A new, leather-bound manual giv- 
ing complete details for curing concrete 
in all kinds of weather with calcium chlo- 
ride has just been issued by Columbia 
Alkali Corp., Barberton, Ohio. Pocket size, 
flexible, contains 54 pages of text and 32 
pages ruled for notes. Also contains many 
useful tables. 


36. ‘““Wyandotte Calcium Chloride and 
its use in Portland Cement Concrete,” a 
booklet covering the subject of curing con- 
crete pavements, structures, etc., giving 
complete specifications for surface and in- 
tegral curing. Published by the Michigan 
Alkali Co., 60 East 42 St., New York, N. Y. 


Concrete Mixer 
44. Concrete Mixers, both Tilting and 
Non-Tilting types, from 3%s to 84s size, 
ane Jaeger Machine Company, Columbus, 
oO. 


Concrete, Vibrated 


50. Data on methods and equipment 
for, and the results obtained from the use 


of, vibrating equipment on thin walls 
pavements, culverts, bridges, floors and 
other concrete construction. Munsell Con- 
crete Vibrators, Teaneck, N. J 





Concrete Vibrators 

51. Concrete vibrators with either 
gasoline engine or electric motor power 
units for large mass concrete and thin 
walls on all types of concrete structures 
are illustrated in a new catalog issued by 
Mall Tool Company, 7745 South Chicago 
Ave., Chicago, IIl. 


Culverts 
60. “In diameters up to 10 feet and 
larger...” just issued by the Armco Cul- 


vert Mfrs. Assn., tells a good deal about 
drainage problems and their solution. 32 
—— about drainage and multi-plate cul- 
verts. 


Expansion Joints 

68. How TRANSLODE Air-Core Ex- 
pansion Joints cut costs, eliminate dowel 
bars and control the cracks is told in a new 
booklet just issued by Highway Steel 
Products Co., Chicago Heights, Ill. Lots 
of action pictures of actual installations. 


Gasoline Power Hammer: 

75. This portable gasoline driven ham- 
mer is light enough to be handled read- 
ily, but powerful enough for heavy break- 
ing work. Very economical for municipal- 
ities and counties. No air compressor need- 
ed—entirely self-powered and self-con- 
tained. Low first cost, low operating cost 
and low maintenance cost. Costs and in- 
formation on request. Barco Mfg. Co., 1807 
Winnemac Ave., Chicago, III. 


Stone and Gravel Crusher 

77. Full information on the Pioneer 
jaw crusher, with dimensions and specifi- 
cations, also important points about quar- 
ry and screening plants, and percentage 
chart showing various sizes of stone pro- 
duced by the crusher for various settings. 
Pioneer Gravel Equipment Mfg. Co., 1527 
Central Ave., Minneapolis, Minn. 


Hose and Belting 

87. Complete information on rubber 
hose and belting for all types of contract- 
ing and road building service. The Gov- 
ernment Sales Department of the Good- 
year Tire & Rubber Co., Inc., Akron, Ohio. 


Loaders and Unloaders 
97. Portable Loaders and Unloaders. 
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Folders: Nos. 1248, 1298 and 1074 cover 
Belt Conveyors with channel iron and truss 
types of framework; No. 1076, Portable 
Bucket elevators for different classes of 
work; and No. 1256, the “‘Grizzly’’ Crawler 
Loader for heavy work and neue capaci- 
ties, Link-Belt Company, Philadelphia. 


Motor Trucks 

105. “What is Quality in a Motor 
Truck,” is a new booklet containing val- 
uable information for the prospective buy- 
er of motor trucks, While this booklet 
refers especially to 1% to 2-ton trucks, 
many of the facts contained in it are also 
applicable to heavy-duty units. Sent free 
on request by International Harvester Co., 
606 South Michigan Ave., Chicago, IIl. 


Mud-Jack Method 

107. How the Mud-Jack Method for 
raising concrete curb, gutter, and 
streets solves problems of that kind quick- 
ly and economically without the usual 
cost and time-consuming reconstruction 
activities—a new bulletin by Koehring 
Company, 3026 West Concordia Ave., Mil- 
waukee, Wis. 


Paving Materials 

109. The maintenance of all types of 
roads, streets, and pavements is fully de- 
scribed in the 52 pages of a new bookle 
just issued by The Barrett Company, 
Rector St., New York, N. Y. 

Each step in the various processes is 
given in detail and illustrated with photo- 
graphs of actual operations. 

Re-surfacing is covered as well as 
routine maintenance. Road officials will 
find this new booklet a mine of useful in- 
formation. 

112. Complete directions for surface 
Cut Back Asphalt are contained in a 36 
treatment and bituminous surfacing with 
page data book. Standard Oil Co. of In- 
diana, 910 So. Michigan Ave., Chicago, III. 


Pumps 

121. New catalog and new low prices 
of Jaeger sure prime pumps, 2” to 6” sizes, 
just issued by Jaeger Machine Co., 400 
Dublin Ave., Columbus, Ohio. 


Road Building and Maintenance 

Action pictures show steps in 
road construction and maintenance, cover- 
ing grading and ditching, rough grad- 
ing, gravel and stone road construction, 
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bituminous surfacing, fine grading and 
paving, summer and winter maintenance, 
municipal work and material handling, 
and illustrate Austin-Western equipment 
on such work. Ask for publication 1365 
ileal Road Machinery Co., Au- 
rora, ° 


Portable Stone Crushers 

130. “If you have hand labor, if you 
have roadside rock, and if you want bet- 
ter roads” is the title of a 4-page publica- 
tion issued by Pioneer Gravel Equipment 
Mfg. Co., 1527 Central Ave., Minneapolis, 
Minn. Information and specifications are 
given briefly regarding the Pioneer crush- 
er trailer, which is a very simple and 
economical unit. Will travel any place that 
a tractor will go. Write for copy of this 
bulletin. 


Rollers 

132. The NEW Buffalo - Sprinfield 
Special Three-Axle Rollers for all kinds of 
precision rolling, especially of bituminous 
materials either hot or cold, are described 
tn an illustrated pamphlet just issued by 
the Buffalo-Springfield Roller Co., Spring- 
field, Ohio. 


Sand and Gravel Washing Plants 

140. Seventy-page catalog giving com- 
plete information regarding Sand and 
Gravel Washing Plants, stationary and 
portable. Those interested in such equip- 
ment should have a copy. Link-Belt Co., 
Chicago, II. 


Shovels, Cranes and Excavators 

145. The Austin Badger, a new, fully 
convertible % yard crawler shovel, made 
by The Austin-Western Road Machinery 
Co., No. A-5, Aurora, Ill., is fully described 
and tthustrated in their Bulletin No. 1236. 


Spreader 

147. The Jaeger Adjustable Spreader 
for smoothly spreading stone, macadam 
and bituminous—1” to 7” thickness, 8 
to 11 ft. width is described and illus- 
trated in a new catalog now ready for 
distribution. Issued by Jaeger Machine 
Co., 400 Dublin Ave., Columbus, Ohio. 


Soil Stabilization 

150. Explicit Instructions for _ test- 
ing soils and constructing and maintain- 
ing low-cost stabilized roads are con- 
tained in two excellent new booklets. No. 
1 contains brief specifications for con- 
struction. No. 3 makes clear the proce- 
dure in sampling and calculating mix- 
tures. Both are well illustrated with 
tables of useful information, charts and 
photographs. Just published by Solvay 
Sales Corp., 61 Broadway, New York. N. Y. 

151. Full information and details re- 
garding gravel-clay stabilized roads and 
the Pioneer portable stabilizer plant can 
be obtained from the Pioneer Gravel 
Equipment Mfg. Co., 1527 Central Ave., 
N. E., Minneapolis, Minn. 


Tires, Truck and Tractor 

165. Speed and economy in use of 
solid, cushion and pneumatic tires and 
tubes for trucks, cars, tractors, graders 
and other road machinery. Government 
Sales Department of the Goodyear Tire & 
Rubber Company, Inc., Akron, Ohio. 


Tractors—Diesel and Gasoline 

185. The various applications of 
Cleveland tractors to economical grading, 
road maintenance, bull-dozing, dirt mov- 
ing, pipe handling and other work are 
illustrated in a booklet issued by Cleve- 
land Tractor Co., Cleveland, O. 


Waterproofing 

190. A brief technical report covering 
all information necessary in specifying or 
applying waterproofing or dampproofing 
on grade crossing elimination projects. 
Copies may be had without charge from 
Koppers Products Co., Koppers Building, 
Pittsburgh, Pa. 





Street and Paving 
Construction 


Asphalt Mixing Plants 
204. A new illustrated bulletin No. 
M234 describing their asphalt mixers for 
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bituminous paving mixtures of all kinds 
has just been issued by Hetherington & 
Berner, Inc., 701 Kentucky Ave., Indian- 
apolis, Ind. Covers both steam-jacketed, 
sleam operated; and hand operated types. 
Sent on request. 


Dust Control 

209. ‘3000 men put back to work ina 
single county.’’ A new folder just issued 
by the Solvay Sales Corp., 61 Broadway, 
New York City, outlining a road program 
which is a relief program. Sent promptly 
on request. 

210. ‘“‘How to Maintain Roads with 
Dowflake”’ is a new 58 page illustrated 
booklet of information on stabilized road 
construction. Includes specifications and 
several pages of reference tables froin an 
engineer’s notebook. Just issued by Dow 
Chemical Co., Midland, Mich. 

211. Methods of Dust Control and 
Road Stabilization with 3C calcium chlor- 
ide are illustrated and described in a new, 
non-technical bulletin just issued by 
Columbia Alkali Corp., Barberton, Ohio. 

212. “‘Wyandotte Calcium Chloride 
Prevents Dust the Natural Way’’—a pul- 
lication, fully illustrated, treating on Dust 
Control, economical road maintenance and 
methods of application, issued by the 
Michigan Alkali Company, 60 E. 42nd St.., 
New York City. 


Dust Laying 

213. Full information regarding the 
use of Solvay Calcium Chloride for effec- 
tively laying dust. The booklet, ‘Solvay 
Calcium Chloride, a Natural Dust Layer,” 
24. pages, 54%x8, covers application, econ- 
omies, etc. Sent without cost. Solvay Sales 
Corporation, New York. 


Bituminous Materials 

227. “Asphalt for Every Purpose,”’ a 
44-page illustrated booklet describing 
Stanolind Asphalt products. Standard Oil 
Co. of Indiana, 910 So. Michigan Ave., 
Chicago, II. 

228. A new booklet has just been is- 
sued by The Barrett Co., 40 Rector St., 
New York, describing and illustrating the 
uses of each grade of Tarvia and Tarvia- 
lithic, 32 excellent illustrations. 

229. A new series of concise and au- 
thoritative manuals of construction cover- 
ing the latest developments in road-mix 
and surface treatment types as well as the 
standard asphalt pavements. These con- 
tain the best that has heen developed bv 
study, research and practical application 
in all types. Manual 1—Road-Mix Types 
is now ready for distribution. The Asphalt 
oe 801 Second Avenue, New York, 
229A. Surface Treatment Types As- 
phalt Road Construction Manual No. 2 
Full details on surface treatments. 14 
chapters, 128 pages. The second of those 
tremendously valuable and handy little 
manuals put out by the Asphalt Institute. 
801 Second Avenue, N. Y. Sent on request. 


Brick Paving 

230. Recommended standard specifi- 
cations for vitrified brick pavements and 
brick parking strips an@ gutters, as sub- 
mitted to the American Society of Mu- 
nicipal Engineers. If you contemplate us- 
ing brick for paving, you should have a 
set. National Paving Brick Ass’n., Waslh- 
ington, D. C 


Noiseless Manhole Covers 

403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin 
just issued by the West Steel Casting Co., 
805 East 70th St., Cleveland, Ohio. 


Surface Heaters 

220. The ‘‘Hotstuff” three in one, com- 
dination Tool, Asphalt and Surface heater 
is described and its use illustrated in Rnl- 
letin 6. Mohawk Asphalt Heater Co., 
Frankfort, N. Y. 


Ice Control 

233. Ways of using rock salt as a 
cheap and effective means of ice control 
for streets and highways are described in 
a new bulletin issued by International Salt 
Co., Scranton, Pa. 








Concrete Curing 

235. “How to Cure Concrete,” is a 
manual of instruction on the curing of 
concrete pavements. 47 pages. The Dow 
Chemical Company, Midland, Mich. 


Gutters 

24u. “Brick Gutters and Parking 
Strips." A study dealing with the prob- 
lems faced in the proper construction of 
gutters and how they can be overcome. 
Covers design, construction and results. 
Well illustrated. Just issued by the Na- 
tional Paving Brick Ass’n, National Press 
Building, Washington, D. C. 


Jacking Culverts 

260. No interruption to traffic, and 
substantial savings in construction costs 
are the main advantages secured by using 
the Armco jacking method to install con- 
duits, drainage openings, and passage- 
ways under streets, highways and rail- 
roads. “The Armco Jacking Method,” de- 
scribing this modern means of construc- 
tion and its many applications, will be 
sent upon request, by Armco Culvert Mfrs. 
Association, Middletown, Ohio. Ask for 
Catalog No. 7. 


Snow Plows 


349. “V Type Sno-Plows for Every 
Size Motor Truck” describes and _ illus- 
trates all features of the Frink V type 
plow, including the new power hydraulic 
control as well as the earlier types of 
lifting devices. Also describes and illus- 
trates 14 styles of leveling wings and the 
different attachments which may be used 
in connection with them. Just issued by 
Carl H. Frink, Mfr., Clayton, N. Y. 





Sanitary Engineering 


Activation and Aeration 

380. A valuable booklet on porous 
plates and porous tubes. Covers permea- 
bility, porosity, pore size and pressure loss 
data, with curves. Also information on in- 
stallations, with sketches and pictures, 
specifications, methods of cleaning and 
studies in permeability. 20pp. illustrated. 
Sent on request to Norton Company, 
Worcester, Mass. 


Sewer Cleaning Machines 

384. A new Power Sewer Cleaner is 
described in a bulletin now ready for dis- 
tribution by the Champion Corporation, 
4718 Sheffield Ave., Hammond, Indiana. 
For 25 years this corporation has built a 
line of sewer cleaning apparatus which 
has given excellent service. Write for bul- 
letin. 
Couplings for Pipe 

386. This sixteen-page booklet is a re- 
print of a magazine article by a consulting 
engineer. It describes in detail the install- 
ation of a 42” water line; contains specific 
information regarding pipe joints, field or- 
ganization, laying pipe, tests, back-filling, 
etc. Sent free by S. R. Dresser Manufac- 
turing Company, Bradford, Pa. 


Glass Covers 

393. Full details regarding the use of 
Lord & Burnham Glass-Overs at Middle- 
town, N_ Y.; Marion, Ohio; Cleveland, 
Ohio: Freeport, N. Y.; Kitchener, Can- 
ada: West Chester, Pa., and other places 
are given in bulletins 22 to 33. Sent 
promptly on request to Lord & Burnham 
Co., Irvington, N. Y. 


Manhole Covers and Inlets 

403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin just 
issued hy the West Steel Casting Co., 805 
Fast 70th St., Cleveland, Ohio. 


44, Street, sewer and water castings 
made of wear-resisting chilled iron in 
various styles, sizes and weights. Man- 
hole covers, water meter covers, adjust- 
able curh inlets, gutter crossing plates. 
valve and lamphole covers, ventilators 
ete. Described in catalog issued hy South 
Rend Foundry Co., South Bend, Ind. 












Slu 






















> WORKS for December, 1935 


These booklets are 
FREE to readers of 
inital PUBLIC WORKS. 


Pipe Forms 

409. Making concrete pipe on the job 
to give employment at home is the sub- 
ject of a new booklet just issued by Quinn 
Wire and Iron Works, 1621 Twelfth St., 
Boone, la., manufacturers of “Heavy 
Duty”’ Pipe Forms. Sent promptly on re- 
quest, — 
Pipe Joints 

410. New folder describes in detail a 
new type of pipe joint—the Dresser Com- 
pression Coupling, Style 65, which is com- 
pact and self contained, makes a perma- 
nently tight joint under all conditions and 
is installed on plain end pipe in a few sec- 
onds with only one tool, a wrench. Get your 
copy today. S. R. Dresser Mfg. Co., Brad- 
ford, Pa. 
Taste and Odor Control 

411. How, when and where activated 
carbon can and should be used to remove 
all kinds of tastes and odors from water 
supplies is told in a new booklet just is- 
sued by Industrial Chemical Sales Co., 
Inc., 230 Park Ave., New York, N. Y. 32 
pages, table, illustrations and usable data. 
Pumping Engines 

413. ‘““‘When Power Is Down,’ gives 
recommendations of models fur standby 
services for all power requirements. Ster- 
ling Engine Company, Buffalo, N. Y. 


Pumps 

415. “‘Built-together’” pump units in 
capacities up to 250 gpm and heads to 
190 ft. are described in Bultetin 5550, 
which also gives selection tables. Fair- 
banks, Morse & Co., 900 So. Wabash Ave., 
Chicago, Il. 


Runoff & Stream-Flow: 

416. Technical information on mea- 
suring run-off, both from small areas, for 
storm sewer design, and from large areas 
for determining water-shed yield, and 
instruments for measuring. Julien P. 
Friez & Sons, Baltimore, Md. 


Screens, Sewage 

417. The simple, automatic Loughlin 
self-cleaning traveling screen is fully de- 
scribed in a new bulletin just issued by 
Filtration . >. Co., 10 East 40th St, 
New York, N. Y. 

418. Sewage screens (Tark, Brunotte, 
and Straightline) for fine and coarse 
sewage; Straightline Collectors for Set- 
tling Tanks (Sludge, Scum and Grit), 
and Mechanical Aerators for activated 
sludge plants. Link-Belt Company, 919 
So. Michigan Ave., Chicago, Ill. Book 642. 


Rainfall Measurement: 

The measurement of precipita- 
tion, exposure of gauges, description of 
apparatus for measuring rainfall, both 
rates and amounts. Bulletin RG and In- 
struction Booklet. Julien P. Friez & Sons. 
Baltimore, Md. 


Screens 

420. Water Screen Book No. 1252, de- 
scribes water screens and gives complete 
technical information about them. Link- 
Belt Co., Chicago, Ill. 


Sewerage Pumps 

421. Sewage and trash pumps for han- 
dling liquids containing solids. Dimen- 
sions, performance, rating, curves and 
specifications. Bulletin 5410. Fairbanks, 
Morse & Co., 900 So. Wabash Ave., Chi- 
cago, Ill. 


Sludge Bed Glass Covers 

422. Sludge Bed Glass Covers—‘Su- 
per-Frame.”’ Hitchings & Co., Elizabeth, 
N. J. Offer A. I. A. File 101SB, describ- 
ing glass covers for sludge and sprinkler 
beds; details, specifications and cost data. 


Sludge Drying 

424. Relatively dry cake sludge in de- 
mand for fertilizer is produced by auto- 
matic continuous vacuum filters like those 
used in Milwaukee, Houston, Chicago, 
Gastonia, N. C., Charlotte, N. C. Write for 
literature. Olrver United Filters, Inc., 33 
West 42nd St., New York, N. Y. 


Siudge Incineration 

428. Disposal of Municipal Refuse: 
Planning a disposal system; specifications. 
The production of refuse, weights, volume, 
characteristics. Fuel requirements for in- 
cineration. Suggestions for plant inspec- 
tion 45 pp., ill. Also detailed outline of 





Readers’ Service 
Department 


CONTINUED FROM PAGE 48 


factors involved in preparation of plans 
and specifications. Morse-Boulger De- 
structor Co., 202P East 44th St., N. Y. 


Sludge Removal Equipment 

429. If you are interested in econom- 
ical sludge removal, write for the latest 
bulletin describing and illustrating Louden 
Monorail equipment which is adapted to 
open or closed beds. Full details sent 
promptly by the Louden Machinery Co., 
400 West Ave., Fairfield, Iowa. 


Swimming Pool Equipment 

430. Filters, chlorination, underwater 
lights and other supplies for swimming 
pools are very thoroughly described in 
literature and folders. Plans and layouts. 
as | Filter Co., 625 W. Lake St., Chi- 
cago, Ill. 


Treatment 

433. Installation views and consider- 
able engineering data including capacity 
tables for settling tanks and layouts of 
typical arrangements for both final and 
primary tanks, are contained in a new 
booklet—No. 1542—just published for en- 
gineers by Link-Belt Company, 910 South 
Michigan Ave., Chicago, Ill. 

435. A new series of bulletins describ- 
ing their full line of sewage treatment 
equipment—Fine Screens, Schofield Rar 
Screens, Vacuum Filters for Sewage 
Sludge, Decarie Screenings Incinerators, 
Schofield Bar and Fine Screens, Vacutum 
Filters for Sewage Filtration and Pneu- 








matic Ejectors for Sewage Screenings— 
are ready for distribution on request to 
Municipal Sanitary Service Corp., Room 
2708, 155 East 44th St., New York, N. Y. 

436. Separate bulletins showing their 
many lines of sewage treatment equip- 
ment will be sent Rsmety by The Pacific 
Flush Tank Co., Chicago and New York. 
The latest is No. 110 describing tray clari- 

ers. 

438. Eliminate sludge bed troubles, 
forget about weather conditions, odor nui- 
sance, hail insurance and the like. Full 
details as to how Oliver United Vacuum 
Filters overcome these problems will be 
sent to all interested by Oliver United 
+ ae Inc., 33 West 42nd St., New York, 


440. Complete information is now 
available concerning the Putnam system 
of odorless, non-bactérial sewage treat- 
ment. Causes no nuisance and produces 
saleable by-products. Details sent prompt- 
lv by A. R. Putnam, Box 185, Benton Har- 
bor, Mich, 

441. Collectors and concentrators for 
modern sewage treatment plants, recent 
installations, and full data on aerators, 
and screens. Link-Belt Co., 910 So. Michi- 
gan Ave., Chicago, IIl., and Philadelphia. 

442. Full information regarding their 
newest eyuipment for sewage treatment 
and water purification will be sent on re- 
quest by The Dorr Co., 247 Park Ave., 
New York, N. Y. 





Adams Bros. Constr. Corp. 50 
Alvord, Burdick & Howson. 43 
Atlas Mineral Products Co.. 39 


Barstow & Le Feber...... 43 
Black & Veatch........ a 
Browne, Floyd G....... cay 
Buffalo-Springfield Roller 

_ DR ae err tert | 41 
Burns & McDonnell Engr. 

a aaa are 43 
Ca Bem Bh... ~~ ds. 43 
Champion Corporation..... 35 
Cleveland Tractor Co...... 2 
Cramer & Sons, Robert 43 
Diesel Handbook..... wie 
Dow: Acco. Mies ces coves 
Dresser Mfg. Co., S. R.... 37 
Everett, Chester M.. . — 
Everson Filter Co. 35 
Fairbanks, Morse & Co... 51 


Firestone Tire & Rubber Co. 6 
Friez & Sons, Inc., Julien P. 35 


Frink, Mfg., Carl H... 8 
Fuller & McClintock ; fs 
Greeley & Hansen ........ 43 
Green Co., Howard R..... 43 
Harrub Engineering Co. 43 


Hetherington & Berner, Inc. 41 
Highway Steel Products Co. 31 
Hill, Nicholas S., Jr....... 43 


Index to Advertisements 


Industrial Chemical Sales 
Re SEN oo aoe es ars : 3 
Jaeger-Machine Co. vi, suo ae 
Jensen, Bowen & Farrell... 43 
Koehring Co. 41 
Link-Belt Co. 42 
Lord & Burnham Co. 35 
Metcalf & Eddy . 44 
Mohawk Asphalt Heater Co. 31 
Munsell Concrete Vibrators 31 
Norton Company 27 
Oliver United Filters Inc. 32 
Pacific Flush Tank Co. 34 
Pirnie, Malcom . 44 
Potter, Alexander 44 
Roberts Filter Mfg. Co. 34 
South Bend Foundry Co. 35 
Standard Oil Co. (Ind.) 4&5 
Sterling Engine Co. 37 
Taylor, Henry W. yy 
Wallace & Tiernan Co. 
Back Cover 
Warren-Knight Co. ...... 50 
West Steel Casting Co. ese 
Whitman & Howard .... 44 
Wiedeman & Singleton .. 44 
Wilson Engr. Co. ........ 44 




















EE ——————————————aE 
For the Engineer’s Library 


The editors will be glad to assist readers in getting copies of publications 
mentioned here. 





“Noise” 

Dr. N. W. McLachlan; Oxford Uni- 
versity Press, New York, 150 pp., $2.25. 

The cause and measurement of, as well 
as the remedy for, annoying sounds, are 
discussed from. those which are faintly 
audible to those which, emanating from 
that noisiest of all machines, the airplane, 
border on feeling. 

The author devotes an entire chapter 
to airplane and motor vehicle noises, and 
explains how and why the exhaust of 
automotive engines can be silenced with- 
out adversely affecting performance. 
Once that is done, he says, attention can 
be turned to the job of silencing the 
other noise-producing parts of a motor 
vehicle. 

For those seeking new worlds to con- 
quer, the book presents definitions of 
decibels, reftones, and other words asso- 
ciated with noise and growing in use 
with anti-noise crusades. 


Black and White Magic: 

A new process which enables the engi- 
neer to make blackline (black and white) 
prints without the use of a negative, and 
faster than he can make blue prints, is 
described in a booklet which you can get 
without cost by writing to Charles Brun- 
ing Co., Inc., 102 Reade St., New York, 
N. Y. 


Practical Methods 
Applied to Paving: 

Here is a booklet, largely pictorial, 
which shows some extremely horrible ex- 
amples of old, rough, rutted and broken 
down cobble, brick, block and other 
streets—and also the same streets after 
they have been surfaced by the asphalt 
heater method. Also contains dope as how 
it’s done. Copy on request. Equitable As- 
phalt Maintenance Co., Kansas City, 
Mo. 


Results of Municipal 
Lighting Plants, 1935 

Burns & McDonnell Engineering 
Company, 107 West Linwood Boule- 
vard, Kansas City, Missouri. Price $1. 
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3—25 gal. gasoline sewer compound fur-. 
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1—No., 301 Hauck Water Heater 

1—No. 360 Hauck Concrete Heater 

All practically New—Used on one Job. 
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instrument repaired in our own factory. Bold 
subject to field test. 
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PW119. 
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This 1935 edition shows what 415 
representative cities pay for electricity. 
The past year has brought about many 
drastic rate changes, both in private and 
municipal plants. The new book covers 
many more cities than last year’s edition. 

The little volume is a unique and in- 
formative record of the rates, earnings, 
operating expenses, net profits, kilowatt- 
hour production, and other information 
pertaining to the use and cost of elec- 
tricity. Officials, operators and managers 
will find it valuable. 


The Municipal 
Smoke Problem: 


This 20-page booklet by H. B. Meller 
and L. B. Sisson of the Mellon Institute 
of Industrial Research, Pittsburgh, Pa., 
is an excellent exposition of the causes 
of smoke in cities and of the methods— 
or some of them—for control. A reading 
of it will give a broader and better un- 
derstanding of the problem and a real- 
ization of its importance. The text is so 
arranged that it may be used as pre- 
sented, for instruction purposes or parts 
included in the courses in chemistry and 
physics. Sent on request; no charge. 


Centrifugal Pump Data: 


A handy reference bulletin on cen- 
trifugal pumps for virtually every pur- 
pose has been published by Morris Ma- 
chine Works. While the bulletin is pri- 
marily intended to illustrate and list the 
various designs of Morris pumps, hy- 
draulic dredges, and steam engines, it is 
practically a guide book of centrifugal 
pumps because the Morris line includes 
single and multi-stage pumps, both hori- 
zontal and vertical, for handling clear 
water, fine and coarse abrasive mixtures, 
pulpy materials and chemical liquids on 
every conceivable service. In addition, 
the bulletin also includes considerable in- 
formation which would be useful to cen- 


trifugal pump users. Copies from Mor- , 


ris Machine Works, Baldwinsville, New 
York. A'sk for Bulletin 157. 


Armco Sewers: 


A 6-page booklet describes Armco 
paved invert sewers, which are made of 
corrugated Armco iron, and paved with 
a special asphalt. Dope and pictures. 
Armco Culvert Mfrs. Assn., Middle- 
town, O. 


Safe Driving: 

“I Drive Safely,’’ a book of instruc- 
tions for drivers of trucks and buses, is 
available from International Harvester 
Co., Chicago, Ill.; 64 pages on speed, 
brakes, hills, carbon monoxide, road 
rules, safety loading, steering, tires, 
heavy traffic, slippery roads and lots of 
other factors. Free on request. 
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Charts for Earthmovers: 


These give the probable production 
and cost of earth moving with the 12- 
yard Le Tourneau Carryall, and show 
the grades over which the Carryall and 
the big “Buggies” may be pulled, loaded 
and empty, by a “Cat” 75 tractor. For 
free copy, write George McNutt, R. G. 
Le Tourneau, Inc., Peoria, Ill. 

Air Lift Pumping System: 

The Ingersoll-Rand method of Air 
Lift Pumping of water, oil, or other 
fluids is described in a recently-issued 
24-page bulletin. The advantages of 
air lift pumping over other methods for 
certain field conditions are brought out, 
several applications are illustrated and 
described, the theory of air lift pumping 
is set forth in detail, and a number of 
different compressors for supplying the 
air are shown. A copy of this bulletin, 
No. 9042, can be obtained from Inger- 
soll-Rand Company, 11 Broadway, New 
York, or any branch office. 


Diesel Dope: 

“The Why’s and How’s of Diesel En- 
gines” answers a whole lot of questions 
on diesel engines. Write Caterpillar 
Tractor Co., Peoria, Ill., for free copy. 


Sewage and Sludge: Pumps: 


The Lawrence Machine & Pump Corp., 
371 Market Street, Lawrence, Mass., has 
issued Bulletin 206 covering their sew- 
age and sludge pumps. The Bulletin de- 
scribes thoroughly the construction of 
this line of pumps, both horizontal and 
vertical drives, and includes several in- 
teresting cuts and installation views. It 
should be of special interest to engineers, 
sewage plant superintendents and others 
bothered with the pumping of sewage 
and sludge. 


. Snow Removal: 


Cleveland Tractor Co., Cleveland, O., 
has issued another attractive bulletin or 
folder on snow removal, which shows 
Cletrac equipment for this work. Write 
for free copy. 


Gaskets: 


Goetze Gasket & Packing Co., Inc., 
New Brunswick, N. J., has issued Cata- 
log 48 on metallic and semi-metallic gas- 
kets, sheet and stuffing box packings, 
sealing compounds, gasket cutting tools, 
valve discs, - filter screens and metal 
stampings. This 64-page booklet de- 
scribes many new gasket types, is well 
illustrated with halftones and blueprint 
diagrams, size and price data, and is pre- 
pared as a guide to all who specify, pur- 
chase or use gaskets and packing. A copy 
will be sent free on request to the manu- 
facturer. 


U. S. Civil Service: 

Engineering Draftsmen. — Applica- 
tion for chief engineering draftsmen 
($2,600 per year) and engineering 
draftsmen ($2,300) for work on ships 
will be received at Washington, D. C., 
till Jan. 6, 1936. Full information from 
U. S. Civil Service Board, Washington, 
D. C., or first and second class post 
offices. 

















The Equipment Consists of: 


One ... F-M 5-in. Fig. 870 horizontal split case centrifugal 
pump with a capacity of 1% m.g.d. at 210 ft. total dynamic 
head direct connected to an F-M 75-hp. type HV slip ring 
3-phase, 60-cycle, 220-v. ball bearing motor operation at 1750 
r.p.m. 

One... 6-in. Fig. 860 2% m.g.d. centrifugal pump direct con- 
nected to a 125-hp. type HV motor of similar characteristics. 


One... 6-in. Fig. 860 2% m.g.d. centrifugal pump direct con- 
nected to an F-M 150 hp. synchronous motor with direct 
connected exciter. 
4 4 4 

Only two cities in the entire state of Illinois now enjoy 
lower light and power rates than Bloomington. Thanks 
to F-M equipment. The battery of centrifugal pumps 
here illustrated gives not only a steady, continuous 
and sure flow of water but also affords an abundant 
reserve supply in case of fire. Here again is another 
example of the new standards of pump construction 
set by Fairbanks-Morse. Here is another triumph for 
the Precision manufacturing methods of this pioneer 
organization. Here again wisdom of design plus skill 
in construction set new records of low cost operation 
and low cost maintenance. When you buy pumps, be 
sure you receive the undivided responsibility which 
can be assumed by Fairbanks-Morse. Here the com- 
plete installation, pumps and motors, are designed and 
built in one plant, under one authority. There is no 
shifting of blame or chance for slip-up. To further 
protect our customers we have a complete testing lab- 
oratory where every pump receives the same treat- 
ment that it is to receive when installed. Yes, Fair- 
banks-Morse Pumps set new records because the most 
minute detail is provided for in their manufacture. 


Descriptive literature of these unusual methods of 
pump design and construction will be sent on request. 
Address: Fairbanks, Morse & Co., 900 S. Wabash Ave., 
Chicago, Ill. 34 branches at your service throughout 


the United States. 


6478 PA95.35 





i> FAMOUS VICTIMS OF WATER-BORNE DISEASES « 





LOST to the WORLD OF LETTERS 
--HEGEL, Great Rationalist 


AILED as Aristotle's only rival in the field of logic, Hegel, German 

Philosopher, fell a victim of cholera—a water-borne disease—in 
1831. His tenet of philosophy— the application of past experience in 
solving present problems—would admit no such calamity today. No 
more need the spectre of water-borne disease stalk drinking 
water supplies—when CHLORINATION'S ready protection offers a 
constant guard. 

W&T Visible Vacuum Chlorinators take the guesswork out of that 
protection. Years of experience show their complete reliability, low 
maintenance cost and simplicity of operation. 

When the cost of chlorination is so low—less than a penny per 
person per year—it takes no feat of logic to deduce the fact that 
every water supply deserves this same protection—a positive 
safeguard, when W&T Visible Vacuum Chlorinators are used. 


The tenet of modern public health practice is “The Only Safe 
Water is a Sterilized Water.” 


Technical Publications 38, 157 and 158 describing W&T 
Visible Vacuum Chlorinators are yours for the asking. 


WALLACE & TIERNAN CO., Inc. 


Manufacturers of Chlorine and ae Ammonia Control Apparatus 
NEWARK, NEW JERSEY Branches in Principal Cities...Main Factory, Belleville, N. J. 














